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PERFORVANCE ASSURANCE REQUI REMENTS
FOR THE
NOAA- K THROUGH M
SOLAR BACKSCATTER ULTRAVI OLET
SPECTRAL RADI OVETER | NSTRUVENT
( MODI FI CATI ON 2)

( SBUV/ 2)

1. GENERAL REQUI REMENTS

1.1 BASIS AND SCOPE OF THE REQUI REMENTS

Thi s docunent incorporates the applicable portions of the National
Aeronautics and Space Admi nistration (NASA) Reliability and Quality
Assurance Handbooks NHB 5300.4(1A) and (I B) and, in addition, contains
other elenents of performance assurance such as reviews, safety,
functional and environnental testing, and contam nation control

1.2 GENERAL REQUI REMENTS

The contractor shall establish an organi zed program for denonstrating
that the design neets the functional requirenents, including specified
mar gi ns, that the hardware has been manufactured properly and will
operate properly in association with all other project conponents, and
that the software neets design and m ssion requirenents.

The contractor shall inplenent and naintain a perfornance assurance
program t hat enconpasses flight equi pnent, governnent-furni shed
property, and spares. The programapplies to all work acconplished by
the contractor and his subcontractors and suppliers (also terned
“contractor”) who provide software, flight hardware, and support.

1. 3 PERFORVANCE ASSURANCE | MPLEMENTATI ON PLAN

The Performance Assurance | nplenmentation Plan (also ternmed the

“I'npl erentation Plan”) describes the contractor's systemfor accom
plishing the assurance activities in conpliance with the requirenents
herein. |If any inconsistencies between the approved Inplenentation Pl an
and this docunment becone evident, this docunent shall take precedence,
except where specific deviations were identified and approved before
award of the contract.
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The contractor is encouraged to make maxi num use of his existing
practices and procedures in conplying with this docunment. For the
copi es of R&QA procedures and instructions that are referenced in the
Per f ormance Assurance | nplenmentation Plan, the contractor shall submt
t hese documents in accordance with Appendi x C.

1.3.1 Preparation of the Inplenentation Plan (Mowved to: Section J,
Attachrment H of the contract.)

1.4 USE OF PREVI QUSLY DESI GNED, FABRI CATED, OR FLOWN HARDWARE ( Moved to:
Section J, Attachment H of the contract.)

1.5 MANAGEMENT OF THE ASSURANCE PROGRAM

The contractor shall inplenent a systemfor effective nmanagenent contro
and audit of the assurance program He shall assign responsibility and
authority for managi ng the assurance activities to individuals who have
uni npeded access to hi gher nanagenent.

1. 6 PERFORVMANCE ASSURANCE STATUS REPORT

Each nonth a Perfornmance Assurance Status Report shall be prepared as
part of the nonthly status report. It shall contain the status of the
assurance activities, any deficiencies that could affect the end-item
product, and the intended corrective action. The report shall cover the
following appropriate itens, as well as those called for in the

i ndi vi dual sections of this docunent:

a. Significant assurance problens
b. Key organi zati on and personnel changes
c. Significant inspection and test activities

d. Status of procurenents and subcontractor perfornmance assurance
prograns (with problem areas flagged as early as possible)

The Performance Assurance Status Report shall be subnitted to Metsat in
accordance with Appendix C

1.7 SURVEI LLANCE OF THE CONTRACTOR

The work, activities, and operations of the contractor, subcontractors,
and suppliers shall be subject to evaluation, review, survey, and

i nspection by governnent-designated representatives fromthe GSFC
project office, the Governnment |nspection Agency (@A), or an

i ndependent assurance contractor (IAC). GSFC will del egate conpre-
hensi ve and specific in-plant responsibilities and authority to these
agencies in a letter of delegation or the GSFC contract with the | AC

1-2
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The contractor shall provide the governnent representative with the
docunents (including an approved | npl enmentation Plan), records,

equi pnment, and working areas within his facilities that the government
representative requires for perforning his overview activities.

Where contractor source inspection is used, the contractor shall provide
alist of duties, responsibilities, and authorities of his at-source
qgual ity assurance (QA) personnel to the designated Governnent quality
representative at the contractor's facility. Wen both contractor and
Gover nment source inspection personnel are used at any supplier's
facility, the listing shall also be provided to the Governnent source
representative at that facility upon issuance of the procurenent.

1. 8 GENERAL PROCUREMENT REQUI REMENTS

The contractor is responsible for ensuring that all contractor purchased
products and services neet the requirenents of this specification.

1.8.1 Selection of Sources

When the contractor selects procurenent sources, he shall assign
assurance personnel to participate in the selection. Performance

hi story, receiving inspection and test results, supplier rating system
and survey results shall be used to assess the capability of each
potential procurenment source in producing reliable products.

1.8.2 Requirenments on Subcontractor and Suppliers

The contractor shall ensure that his procurement docunents inpose the
appl i cabl e requirenents of this docunment on subcontractors and ot her

suppliers. The subcontractor and other suppliers shall in turn inpose
the requirenents on their procurenent sources.
1.9 AUDI TS

The contractor shall conduct audits of his assurance activities and those
of his subcontractors and suppliers to ensure conpliance with appropriate
provi sions of this docunent, the Inplenentation Plan, and the provisions
of the procurenent docunment. To verify the effectiveness of the
perfornmance assurance systens, each audit shall include an exam nation of
operations and docunents, as well as an exam nation of articles and
materi al s.

1.9.1 Subcontractor and Supplier Audits

The contractor shall performaudits of his subcontractors and suppliers
as necessary to ensure conpliance with the subcontractor perfornmance
assurance requirenments. The contractor's schedul e and conduct of the
audits shall be based upon the follow ng:

1-3
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a. Criticality of itens being procured, those itens identified by
failure node, effects, and criticality analyses, or information
fromtrend anal yses

b. Known problens or difficulties

c. Supplier quality history

d. Remaining period of supplier performance

The audit programfor the subcontractors and suppliers shall be defined
in the Inplenentation Plan.

1.9.2 Audit Reports

A docunented account of audits shall be submitted to the contractor's
managenent and the Metsat Project Ofice with recommendati ons for
correcting any deficiencies. Mnagenent shall take action to ensure
correction of any deficiencies and shall conduct appropriate reviews to
ensure that the corrections have been made.

Audit reports shall be nmade avail able to the governnent representative on
request, and a summary of the audit reports shall be submtted to GSFC as
part of the Performance Assurance Status Report (paragraph 1.5).

1.10 APPLI CABLE DOCUMENTS ( APPENDI X A)

To the extent referenced herein, applicable portions of the docunents
and revision levels listed in Appendix A forma part of this docunent.

1.11 GLOSSARY (APPENDI X B)

Appendi x B lists definitions that are needed for a conmon under st andi ng
of terns as applied in this docunent.

1.12 DELI VERABLE DATA AND GSFC RESPONSE ( APPENDI X C)

Del i verabl e data are specified in the contract. Appendix C cites when
the data shall be delivered and whether it is required for Metsat
approval , review, or informtion.

1.13 ENVI RONMENTAL REQUI REMENTS ( APPENDI X D)
Qualification and acceptance | evel test requirenments are specified in

Appendi x D. These requirenents are required to conduct the verification
tests identified in Section 3.
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1.14 PREVI QUSLY QUALI FI ED AND FLOMN HARDWARE | MPLEMENTATI ON
REQUI REMENTS ( APPENDI X E)

The requirenents for data to be subnitted for approval of previously
qualified and fl own hardware for use on these instrunents is specified
i n Appendi x E.
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2. ASSURANCE REVI EW REQUI REMENTS

2.1 GENERAL REQUI REMENTS

The contractor shall for new or nodified el ements of the program conduct
a program of planned, schedul ed, and docunented revi ews covering the
flight hardware, flight software, ground support equi pnent, software,
operations ground equi pnent, and ground data processing for which the
contractor has responsibility. The contractor's program shall include
reviews at the conponent and subsystem |l evel as required by paragraph
2.5, and include support to reviews conducted by a Metsat Flight
Assurance Review Team These reviews of the contractor's work shal
occur at specified tinmes during the course of the program and shall serve
t he purpose of both contractor technical nanagenent and gover nnent
assessnent .

2.2 METSAT FLI GHT ASSURANCE REVI EW REQUI REMENTS

The contractor shall support a series of conprehensive design reviews
that are conducted by a Metsat Flight Assurance Review Team For each
specified review, the contractor shall

a. Develop and organize nmaterial for oral presentation to the Metsat
review team Copies of visual aids and other supporting material
that are pertinent to the review shall be submtted in accordance
wi th Appendi x C

b. Support splinter review neetings that result fromthe ngjor
revi ew

c. Produce witten responses to recommendati ons and action itens
that result fromthe review.

2.3 METSAT FLI GHT ASSURANCE REVI EW PROGRAM

The Flight Assurance Review Program shall consist of individual reviews
as described in paragraphs 2.3a through c.

a. Critical Design Review (CDR)--For new or nodified elenents of the
program this review usually occurs after the design has been
frozen but prior to the start of manufacture of flight conponents.

It will enphasize inplenentations of design as well as test plans
for flight systenms including the results of engineering nodel
testing.

b. Pre-environnental Review (PER)--This review occurs prior to the
start of environnental testing of the protoflight or flight
system The prinmary purpose of this reviewis to establish the
readi ness of the systemfor test and evaluate. the environnental
test plans.
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c. Pre-shipnment Review (PSR)--This review will take place prior to
shi pment of the flight instrunment to RCA/AE and will concentrate
on system perfornmance during acceptance testing.

NOTE: Delivery of flight nodel instruments to RCA/ AE shall not take
pl ace until after the resolution of all action itens resulting
fromthe respective PSRs unless otherwi se directed (TWK) in
witing by GSFC

2.4 SYSTEM SAFETY

System safety shall be an agenda itemfor each review in the program and
as such, shall serve to support the total systemsafety review program
specified in Section 4.

2.5 CONTRACTOR | NTERNAL REVI EW REQUI REMENTS

The contractor shall conduct a program of reviews of the conponent |eve
for new or changed boxes. The program shall consist of design reviews at
each box and subassenbly |l evel and at |ower |evels of assenbly when

requi red for new or changed boxes. As part of the design reviews,
packagi ng revi ews shall be considered for all new electrical, electronic,
and el ectromechani cal (EEE) conponents in the flight system Each
packagi ng review shall evaluate the ability of the packagi ng concept and
design to perform successfully during testing and under operating and
environnental conditions of the mssion. These reviews shall be
conducted in accordance with GSFC S-311-98A, . Guidelines for Conducting a
Packagi ng Review (see Appendix A). In addition to these packagi ng

gui deli nes, the reviews shall specifically address the foll ow ng:

a. Pl acement, nmounting, and interconnection of each EEE part or
circuit board or substrate

b. Structural support and thernmal accommodati on of the boards and
substrates and their interconnections in the conmponent design

c. Provisions for protection of the parts and ease of inspection

Component | evel design reviews shall include report of the pertinent
parts stress anal yses required by paragraph 7.3.2 and reports of the
correspondi ng conponent packagi ng reviews including the results of
associ ated tests and anal yses.

Contractor personnel who are not directly responsible for hardware design
shall conduct these reviews. Metsat reserves the right to attend these
reviews and requires notification at |east 10 worki ng days before each
review. The results of the reviews shall be docunented, and a summary of
each review shall be included in the Performance Assurance Status Report
(paragraph 1.6). On request, the review data shall be nade available to
Met sat .
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3. PERFORMANCE VERI FI CATI ON REQUI REMENTS
3.1 GENERAL REQUI REMENTS

A Performance Verification Programshall be conducted to ensure that the
i nstrunent changes neet the specified nission requirenents. The program
consists of a series of functional denonstrations, analytical

i nvestigations, physical property neasurenments, and environnental tests
that sinulate the environments encountered during prelaunch, |aunch, and
in-orbit flight. Al protoflight hardware shall undergo qualification
tests to denonstrate conpliance with the verification requirenments of
this section. In addition, all other hardware shall undergo acceptance
testing in accordance with the verification requirenents of this section
unl ess specific nodifications are permitted in a subparagraph entitled
“Acceptance Requirenents.” Environnmental testing shall be in accordance
wi th Appendi x D of this docunent.

The Performance Verification Programbegins with functional testing of
assenblies, continues through the functional and environnental testing
at the conponent, instrunent and spacecraft |evels of assenbly, and
concludes with the testing of the entire operational system

A total Performance Verification Programrequires the denonstration and
verification of supporting conmponents and equi pnent, such as flight
software and ground-test hardware and software. The follow ng sections
concentrate on flight hardware.

3.1.1 System Safety Consi derations

Certain additional activities (not identified in this section) that are
needed to satisfy the safety requirenents of Section 4 may best be
acconpl i shed during the Performance Verification Program It is

t herefore recommended that, to achieve cost and scheduling benefits, the
Performance and Safety Verification Progranms be cl osely coordi nat ed.

3. 2 DCCUMENTATI ON REQUI REMENTS

The managenent approach for acconplishing the Perfornance Verification
Program shal | be described in Section 3 of the Performance Assurance

| mpl enent ation Plan (paragraph 1.3). In addition, the follow ng
specifications, plans, procedures, and reports are required for defining
the technical aspects of the Perfornmance Verification Program The
verification plan is required first, followed by a detail ed specification,
foll owed by detail ed procedures at the tine of need.

The contractor shall make maxi mum use of previously prepared docunents,
addressing only those changes that are necessary because of new or
nmodi fi ed hardware and environnental test requirenents. For previously
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flown instruments, small changes shall enploy plans, specifications, and
procedures sinmilar to those used for the major portion of the instrument.

3.2.1 Verification Plan

A Verification Plan shall be prepared that defines the tests and
anal yses that collectively denobnstrate that the hardware conplies with
Sections 3.3 through 3.7 of this docunent.

The Verification Plan shall provide the overall approach to acconplishing
the verification program For each test, it shall include the |evel of
assenbly, configuration of the item objectives, facilities,

i nstrunentation, safety considerations, contam nation control, test
phases and profiles, necessary functional operations, personnel
responsibilities, and requirenents for procedures and reports. It shall
al so define a rationale for retest determ nation that does not invalidate
previous verification activities. Wen appropriate, the interaction of
the test and analysis activity shall be descri bed.

For each analysis activity, the plan shall include objectives, a
description of the mathematical nodel, assunptions on which the nodel s
will be based, required output, criteria for assessing the acceptability

of the results, the interaction with related test activity, if any, and
requirements for the resultant verification reports.

As an adjunct to the Verification Plan, a test natrix shall be prepared
that summarizes all tests that will be performed on each flight
i nstrunent and its conponents.

The Verification Plan shall be delivered to Metsat in prelinmnary form
with the proposal and in final formin accordance with Appendix C

3.2.2 Verification Specification

A Verification Specification shall be prepared that stipulates the
specific environnental paranmeters associated with each of the tests and
anal yses required by the Verification Plan

In defining quantitati ve environnental paraneters under which the
har dwar e el enents nust neet their perfornmance requirenents, the
Verification Specification shall consider things such as instrunent
peculiarities.

The Verification Specification shall be delivered to Metsat in fina
formin accordance with Appendi x C

3-2

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




3.2.3 Verification Procedures

For each functional and environnmental test activity conducted at the
instrunent and its subsystem|evels, Verification Procedures shall be
prepared that describe how each test activity contained in the

Verification Specification and Verification Plan will be inplenented.

The procedures shall describe details such as instrunentation
monitoring, facility control sequences, test article functions, test
paraneters, quality control checkpoints, data collection, and reporting
requi rements. The procedures shall also address safety and

contam nation control provisions. Verification Procedures at the
subsystem and i nstrunment |evels shall be submtted to Metsat in
accordance with Appendix C

3.2.3.1 Control of Unschedul ed Activities During Verification--An
operational procedure shall be established for controlling, documenting,
and approving all activities that are not part of an approved procedure.
The contractor shall be alert to the hazard potential of last-mnute
changes and shall institute controls at appropriate nmanagenent |evels
for preventing accident or injury or hardware damage. Such control shal
i nclude appropriate real-tine decision maki ng nechani snms to expedite
continuation (or suspension) of testing after malfunction, w th docunented
rationale. The control procedure shall be contained in the Performance
Assurance | npl enentation Plan (paragraph 1.3) and shall be referenced in
each Verification Procedure.

3.2.4 Verification Reports

After conpletion of each subassenbly and instrunent verification
activity, a report shall be submitted in accordance wi th Appendix C. The
report shall contain, as a mininum the information described in the
sanmpl e test report (Figure 3-1) and such other information as
specifically requested in this docunent. For each analysis activity, the
report shall describe the degree to which the objectives were net, how
well the test data validated the mathematical nodel, and other
significant results.

In addition, as-run verification procedures, as well as all test and

anal ysis data, shall be made available for review at the contractor's
facility on request. Copies of selected data sets shall also be nade
avail able to Metsat.

3.3 ELECTRI CAL FUNCTI ON TEST REQUI REMENTS

3.3.1 Electrical Interface Tests

Before the integration of a subassenbly or conponent into the next
hi gher hardware assenbly, electrical interface tests shall be perforned
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VERIFICATION TEST REPORT

PROJECT
TEST ITEM

MANUFACTURER

SERIAL NUMBER

LEVEL OF ASSEMBLY: || COMPONENT 11 sussYSTEM 1] PAYLOAD

TYPE HARDWARE: || PROTOTYPE  [T_| PROTOFLIGHT || FLIGHT || SPARE
TYPE TEST: ‘

|| STRUCTURAL LOADS
| VIBRATION

|| AcousTICS

|| MECHANICAL SHOCK

| | MECHANICAL FUNCTIOK
|| MODAL SURVEY

| OTHER (explain)

|| PRESSURE PROFILE

|| MASS PROPERTIES

|| ELECTROMAGNETIC COMPATI-

BILITY

|| MAGNETIC PROPERTIES

|| THERMAL-VACUUM

["1 THERMAL RALANCE

|_1 THERMAL CYCLING

|| TEMPERATURE-HUMINTTY

| LEAXAGE —

|| COMPREHENSIVE PERFORMANCE

VERIFICATION PROCEDURE NO.

REV.

DATE

|| INITIAL TEST

1 RETEST.( || PARTIAL Ok

APPLICABLE VERIFICATION PLAN:

FACILITY DESCRIPTION:

|:] FULL:

STARTING DATE OF INITIAL TEST )

LOCATION:

TEST LOG REFERENCE:

COMMENTS :

SIGNATURE :

QUALITY ASSURANCE REPRESENTATIVE:
COGNIZANT ENGINEER FOR TEST ITEM:

Figure 3-1.

NATE

NATE

Sanpl e Test
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Verification Test Report (cont.) Page of

Note beginning and end of actual activity,
Date (add time | deviations from the planned procedure, and
for thermal and| discrepancies in test items performance. .
temperature (State if there were no deviations or dis- Malfunction Report Number
tests) crepancies.) and Nate (1f applicadle)

| , (use additional paper as required)
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CONPORE™: . 1udiriies  oag pavioar levels tsemely 3nsl) be wsed. These reperts
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These re30™1 $00l' B0 ool oNEs ons Lromertien Lo the CSFC Tecnmical Of%icer or
Contraciing Of7100” (0% a00ree”Iate) @ thsa JN Govy ofter the complieition o' on
lieity. LOGIBIe. PP asuciBie. Sondeittes CoutirieC forms are acostadle.

natertal Telt secmssy to C1erify tRIL PePat @y B 2LICNEC. Nowever, ta gemersl,
1ot 1053 ong G5ts Sown'@ B¢ 200400 By TR010 respeatibie for the test tem weless
they ore spectfagolly rogwettes.

The forwy $001) Do $99oat Oy the Gudlity 210."00Ce FEPresentilive SNt the perien
reroentitie for the TEIl Ytem or Bis G0t Pnited 7EOreIeniitive: the S1gRatures ‘ndicate
CONCUPPENte TAST TR G014 '3 61 SXLerile 41 J033i0ie groen The CONMLrIInts Of time
1200300 By GUIC-PRIBOME TEPOrLIAg,

TRIS PEBC™l 0001 a8 *epioce The noed 0" ®a1nLoIning complete VORs. Fecordy, otIC.:

1t 18 VA2 eneet 10 Satvarnt B¢ ‘apiemenlstien of the verification pregres and to
Srovige 8 aracave susutt of Iafermation a3 19 Lhe perfermence ¢f the test I1tem.

Figure 3-1. Sanple Test Report (Sheet 2 of 2)
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to verify harness acceptability and that all interface signals are
within acceptable Iimts of applicable perfornance specifications.

During integration, the electrical harnessing shall be tested to verify
that electrical signals are properly routed. All such testing, as well
as the acconpanying integration activities, shall be perfornmed in an
area that conforns to the cleanliness criteria devel oped in response to
Section 9.

3.3.2 Perfornmance Tests

3.3.2.1 Conprehensive Perfornance Tests--Wen the instrunments are

compl eted, a conprehensive performance test (CPT) shall be conducted on
each hardware el enment. When environnmental testing is perfornmed,
addi ti onal conprehensive perfornmance tests shall be conducted during the
hot and cold extrenmes of the tenperature or thermal-vacuumtest and at

t he conclusion of the environnmental test sequence, as well as at other
times that shall be defined in the Verification Specification

The conprehensi ve performance test shall be a detail ed denonstration that
the hardware neets its performance requirenments within all owable

tol erances. The test shall denonstrate that all redundant circuitry is
operating and that the hardware is performng satisfactorily in al

operational nodes within practical limts of cost, schedule, and
environnmental sinulation capabilities. The initial CPT shall serve as a
basel i ne agai nst which the results of all later CPTs can be readily
conpar ed.

At the instrunent |evel, the conprehensive perfornmance test shal
denonstrate that, when known stinmuli are applied, the instrument wll
produce the expected responses. At |lower |evels of assenbly, the test
shall denonstrate that, when appropriate stimuli are provided, internal
performance is satisfactory and outputs are within acceptable limts.

3.3.2.2 Limted Performance Tests--Limted perfornance tests shall be
perforned before, during, and after environmental tests, as appropriate,
to denonstrate that the environmental tests have not degraded the
functional capability of the hardware. Limted performance tests shall
al so be used in cases for which conprehensive performance testing i s not
warranted or not practicable. Specific tinmes at which limted
performance tests will be performed shall be defined in the Verification
Specification. Limted performance tests shall denonstrate that the
perfornmance of selected hardware is within acceptable limts.

3.3.2.3 Limted Life Electrical Elenents--A life test program shall be
considered for electrical elements that have limted lifetinmes. The
Verification Plan shall address the life test program identifying the
el ectrical elenents that require such testing; and describing the test
hardware that will be used and the test nethods that will be enpl oyed.
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Limted life electrical itens shall be included in the Limted Life List
as required in Section 7 of this docunent.

3.3.2.4 Trouble-free Performance Testing--At the conclusion of the
perfornmance verification program instrunents shall have denonstrated
mninmumreliability acceptability by trouble-free performance testing
for at least the last 50 hours of testing. Trouble-free operation
during the thermal vacuum test exposure may be included as part of the
denonstration. Mjor hardware changes during or after the verification
program shal |l invalidate previous denonstration

3.4 STRUCTURAL AND MECHANI CAL REQUI REMENTS

3.4.1 Ceneral Requirenents

The contractor shall denonstrate conpliance with structural and
mechani cal requirenments with a series of interdependent test and

anal ysis activities. The denonstrations shall verify design and
specified factors of safety, ensure interface conmpatibility, and
accept abl e wor kmanshi p.  Unchanged desi gns of hardware (SBUV/2) shall
not require re-analysis except for the effects of different |aunch
vehi cl e | oads and environments.

3.4.2 Requirenents Sunmary

Table 3-1 specifies the required structural and mechanical verification
activities. When planning the tests and anal yses, the contractor shall
consi der all expected environnents, including those of structural | oads,
vi broacoustics, mechani cal shock, and pressure profiles and shall verify
the mass properties and nechani cal functioning.

3.4.3 Structural Loads

3.4.3.1 Verification--Verification for the structural-1oad environment
shall be acconplished by a conmbination of test and analysis. Testing is
required (i.e., nodal survey, sine sweep, etc.) to verify that the

anal yti c nodel of the hardware adequately represents its dynanic
characteristics. The test-verified nodel shall then be used to predict
t he maxi mum expected | oad for each potentially critical |oading

condi tion, including handling, transportation, and vibroacoustic effects
during liftoff. The maxinum | oads that result fromthe anal ysis shal
define the Iimt | oads.

The usual method of verifying adequate strength is to apply a set of

| oads equal to 1.25 times the limt |oads after which the hardware nust
be capable of neeting its performance criteria. The strength
verification test must be acconpanied by a stress analysis that predicts
that ultimate failure will not occur at |oads equal to 1.40 tines the
l[imt |oad.
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Table 3-1
Structural and Mechani cal Requirenents

Requi r enment | nstrunent

Structural Loads T?

Vi br oacousti cs

Acousti cs T
Si nusoi dal Vi bration T
Random Vi brati on T
Mechani cal Shock T
Mechani cal Function A T
Pressure Profile A T
Mass Properties A M
M -- Measurenent.
T -- Test required.
T -- Test nust be performed if indicated by analysis or
ot her consi derations.
A -- Analysis required.
T> -- Test required for new or nodified design or for

i ncreased | oads or changed environnent.

When minor structural nodifications are made and stringent qualitycontro
procedures are invoked to ensure conformance of the structure to the
design, then strength verification may be acconplished by a stress

anal ysi s that denonstrates that the hardware will neet its perfornmance
criteria after being subjected to a load equal to 2.0 tines the limt

| oad.

When conposite naterials are used in the structure, analytic strength
verification shall not be used. The w der ranges of strength associ ated
with conposite structures nust be taken into account by additiona
demonstrations, such as devel opnent tests, proof tests, and |arger design
factors. The use of materials that are susceptible to brittle fracture
or stress-corrosion cracking require the devel opnent of and strict
adherence to special procedures to prevent problens.
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3.4.3.2 Acceptance Requirenments--Structural |oad test requirenents do
not apply for the acceptance testing of previously qualified hardware,
except that structural elenents fabricated of conposite material shal
be proof tested to the linmt |oad.

3.4.4 Vibroacoustics

3.4.4.1 Verification--For the vibroacoustics environnents, limt |evels
shall be nade equal to the maxi mnum expected flight environnent. The
verification level is defined as the linit plus 3 dB. Wien random
vibration levels are determ ned, responses to the acoustic inputs plus
the effects of vibration transmitted through the structure shall be
considered. As a mninmm instrument random vi bration | evels shall be
sufficient to denonstrate acceptabl e worknmanship. For qualification of
hardware, tests shall be conducted at qualification |evels per Appendix D
with the instrunent in the flight configuration

3.4.4.2 Acceptance Requirenents--For the acceptance testing of
previously qualified hardware, testing shall be in accordance with
Section 2 of Appendi x D.

3.4.5 Mechani cal Shock

3.4.5.1 Verification--Both self-induced and externally induced shocks
shall be considered in defining the nmechani cal shock environnent. Al
conmponents shall be exposed to all self-induced shocks by actuation of
t he shock- produci ng devi ces. Each device nmust be actuated a m ni mrum of
two tinmes in order to account for the scatter associated with different
actuations of the sane device.

In addition, when the nost severe shock is externally induced, a
suitable sinmulation of that shock shall be applied twice at the
conponent interface. The verification |evel shall equal the maxi mum
expected value at the instrunment interface.

3.4.5.2 Acceptance Requirenents--Mchani cal shock test requirenents
apply to the acceptance testing of previously qualified hardware in
accordance with Appendi x D

3.4.6 Mechanical Function

3.4.6.1 Design Verification--A kinematic analysis of all new instrunent
mechani cal operations is required: (a) to ensure that each nechani sm can
perform satisfactorily and has adequate nargi ns under worst-case
conditions, (b) to ensure that satisfactory clearances exist for both the
stowed and operational configurations, as well as during any mechani cal
operation, and (c) to ensure that all mechanical elenents are capabl e of

wi t hst andi ng t he worst-case | oads that nmay be encount er ed.
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Instrunment verification tests are required to denonstrate that the
install ation of each nechanical device is correct and that no probl ens
exist that will prevent proper operation of the nechani smduring m ssion
life.

Subassenbly verification tests are required for each new nmechanica
operation. To establish that functioning is proper for nornma
operations, the nom nal test shall be conducted at the nost probable
condi ti ons expected during normal flight. The levels of the tests shal
denonstrate nargi ns beyond the noninal conditions by considering adverse
interaction of potential extremes of paranmeters such as tenperature,
friction, spring forces, stiffness of electrical cabling or thernmal

i nsul ati on and when applicable, spin rate. Test conditions shall not be
selected arbitrarily, but shall take into account uncertainties of
operation, strength, and the entire test. However, as a m ni num

successful operation at tenperature extrenes 10°C beyond the range of
expected flight tenperatures shall be denonstrated by test or anal ysis.

3.4.6.2 Acceptance Requirenents--Verification testing of instrunent
nmechani cal operation is required only at the nominal condition for the
acceptance of previously qualified hardware.

3.4.6.3 Life Testing--A life-test program shall be considered for new or
nodi fi ed mechani cal el enents that nove repetitiously as part of their
norrmal function and whose useful lifetime nust be determined in order to
verify their adequacy for the nission. In the Verification Specification
and Verification Plan, the contractor shall address the |ife-test

program identify the mechanical elenents that require such testing, and
describe the test hardware that will be used and the test nethods that
will be enployed. For itens for which it is deternmined that life testing
is not required, the rationale for such determnation shall be provided
along with a description of the analyses that will be conducted during
the course of the programto verify the validity of such a determ nation.

3.4.7 Pressure Profile

3.4.7.1 Verification--The need for a pressure profile test shall be
assessed for all instrunments. A verification test shall be perfornmed if
anal ysi s does not indicate a positive margin at |oads equal to tw ce

t hose induced by the maxi mum expected pressure differential during
launch. If a test is required, the limt pressure profile is determ ned
by the predicted pressure/tinme profile for the noninal trajectory of the
particul ar m ssion. Because pressure-induced |oads vary with the square
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of the rate of change, the verification pressure profile is determ ned by
mul tiplying the predicted pressure rate of change by a factor of 1.12
(the square root of 1.25, the required verification factor on | oad).

3.4.7.2 Acceptance Requirenments--Pressure profile test requirenments do
not apply for the acceptance testing of previously qualified hardware.

3.4.8 Mass Properties

Because hardware nass property requirenents are m ssion-dependent, they
shall be determ ned on a case-by-case basis. The mass properties program
shall include an analytic assessnent of the instrunent's ability to
comply with the m ssion requirenents, supplenented as necessary by

nmeasur enment .

3.5 ELECTROVAGNETI C COWPATI BI LI TY REQUI REMENTS

3.5.1 Ceneral Requirenents

The el ectromagnetic characteristics of hardware shall be such that:

a. The instrument and its elenents shall not generate El ectro-
magnetic Interference (EM) that could adversely affect its own
conmponents, other instrunents, the spacecraft, or the safety and
operation of the launch vehicle and | aunch site.

b. The instrunment and its conponents shall not be susceptible to
eni ssions that could adversely affect their safety and
performance. This applies whether the em ssions are self-
generated or are derived from other sources as previously
experienced on the TIROS Program and as specified in the
i nstrunent perfornance specification.

3.5.2 Specific Requirenents

The contractor shall denonstrate conpliance with the general re-
qui renents of the RCA SBUV Unique Instrunment Interface Specification
(U'1s), 1I'S 2295548.

3.5.3 Magnetic Properties

The contractor shall maintain magnetic properties control to the extent
necessary to nmeet RCA SBUV Unique Instrunment Interface Specification
(U'1s), I'S 2295548.
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3.6 VACUUM THERVAL, AND HUM DI TY REQUI REMENTS

3.6.1 General Requirenents

The follow ng instrunent (or instrunment equipnent) capabilities shall be
denmonstrated to satisfy the vacuum thernmal, and humidity requirenents:

a. The instrument shall performsatisfactorily in the vacuum and
t hermal environnent of space.

b. The therrmal design and the thermal control system shall maintain
the affected hardware within the established m ssion therm
limts.

C. The hardware shall withstand, as necessary, the tenperature and

hunmidity conditions of transportation, storage, |aunch, and
oper ati onal use.

3.6.2 Requirenents Sunmary

Table 3-2 summari zes the tests and anal yses that collectively will serve
to fulfill the general requirenents of paragraph 3.6.1. Tests noted in
the table may require supporting anal yses and vice versa. The contractor
shall determ ne the order in which the denonstrations are conducted and
shal | specify this order in the Verification Specification (paragraph
3.2.2).

Table 3-2
Vacuum Thermal, and Humi dity Requirenents

Requi r ement I nst runent
Ther mal Vacuum T
Ther mal Bal ance T/ A
T -- Test required.
T/A -- Test is highly desirable; analysis is mandatory.

3.6.3 Thernmal - Vacuum

3.6.3.1 GCeneral Requirenents--The thernal-vacuumtest shall denonstrate
the ability of the hardware to performsatisfactorily in functional nodes
representative of the mission in vacuum at the nominal mn ssion
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operating tenperature, at a tenperature margin of +10°C beyond the
m ssion allowabl e tenperature limts for hardware utilizing passive
thermal control, and during tenperature transitions.

The instrument shall be subjected to the thermal vacuum tenperature
cycles specified in Appendix D. The instrunent shall be exposed for a
m ni mum of 16 hours at each tenmperature extreme. Turn-on capability
shall be denonstrated under vacuum at |east twice at the | ow and hi gh
tenmperatures (as applicable). The ability to function through the
vol t age breakdown region shall be denonstrated if applicable.

Hardware that is deternmined to be insensitive to vacuum effects nay be
temperature cycled at normal roompressure in an air or gaseous nitrogen
environnent; itens that are so tested shall be subjected to the profiles
i n Appendi x D.

Temperature excursions during cycling of hardware shall be | arge enough
to detect |atent defects in workmanship. Hardware shall be exposed for
a mnimum of 4 hours at each extrene of each tenperature cycle as
specified in Appendi x D

During the cycling, the hardware shall be operating and its perfornance
shall be nonitored. CQutgassing procedures that are found to be
necessary (see Section 9) shall be made part of the thernmal -vacuumtest
operati ons.

3.6.3.2 Acceptance Requirenents--The thermal vacuumtest shall be
desi gned to produce the tenperature extrenes expected in orbit as a
m ni mum

3.6.3.3 Additional Report Requirenents--The thermal-vacuum verification
reports shall include actual achieved test tenperatures and pretest
predicted tenperatures. A detailed explanation shall be provided for

any cases that differ by nore than 5°C

3.6.4 Thermal Bal ance

3.6.4.1 Verification--This test or analysis shall denonstrate the
validity of the thermal design and the ability of the thermal control
systemto maintain the hardware within the M ssion Al owabl e Tenperature
Limts for new or nodified design.

The thermal design shall be validated with an anal ytical nodel that is
confirmed by tests conducted on a thernmal nodel or the flight hardware.
If the flight hardware is not used in the test of the control system
verification of critical thermal properties (such as those of the
thermal control coatings) shall be perforned to denonstrate simlarity
between the itemtested and the flight hardware.
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3.6.4.2 Additional Report Requirenents--The thermal bal ance verification
reports shall include listings of pretest predicted tenperatures, actual
achi eved test tenperatures, itens whose test tenperatures |ie outside
the Mssion Al owable Tenperature Limits, and pretest predicted

tenperatures that lie within 5°C of the actual achieved test
tenperatures. It shall also contain a description of those nodal node
changes or test boundary changes that are or were necessary for
obtaining a correlation of actual test conditions with post-test
predictions based upon these changes.

Speci al enphasis shall be given to any itens that cannot be reasonably
shown to have a correl ation between predictions and actual test

conditions to within 5°C
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4. SYSTEM SAFETY REQUI REMENTS

4.1 GENERAL REQUI REMENTS

The safety effort as specified for the instrunent is a |logical flow down
fromthe safety programto be inplenmented on the spacecraft. The

i mpl ementation of these requirenents for the instrunment will provide data
necessary for the conplete and consistent anal ysis at higher systens

| evel and spacecraft |evel.

The instrument contractor shall plan and conduct a system safety program
t hat :

a. Provides for the identification of hazards to personnel,
facilities, support equiprent, |aunch vehicle, and m ssion
hardware during all stages of the programlife

b. Satisfies the applicable guidelines, constraints, and re-
quirenents stated in the follow ng docunents (Appendi x A)

(1) WBMCR 127-1, Western Space and M ssile Center Safety
Requi rements, Range Safety Regul ation, My 15, 1985.

(2) ML-STD 1574A, System Safety Program for Space and Mssile
Systenms, August 15, 1979.

c. Interfaces effectively with the industrial safety requirenents of
the contract and the contractor's existing safety organi zation

4.2 SYSTEM SAFETY PROGRAM PLAN

The contractor shall prepare and submt a System Safety Inplenentation
Plan (SSIP) that constitutes Section 4 of the Performance Assurance
| mpl ement ati on Pl an (paragraph 1.3).

The Pl an shall describe the safety programrequirenents and inple-nentation
procedures that the contractor will invoke to ensure the identification and
control of hazards to personnel and hardware during fabrication, tests,
transportati on, ground processing, and | aunch activities.

4.3 ANALYSES
4.3.1 System Hazard Anal yses

During the contract effort, the contractor shall devel op anal yses for

i dentifying the hazards associated with the hardware, support equi pnent,
and their interfaces. Docunentation shall be in accordance with

M L- STD- 1574A. The contractor shall take neasures to mnim ze each
significant identified hazard. Al hazards that affect personnel, the
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i nstrunent, or other hardware shall be identified. Hazards reports shal
be subnitted as a part of a safety data package at CDR to docunent the
identification, causes, controls, and verification nethods for each
hazar d.

4.3.2 (Qperations Hazard Anal yses

When the use of a facility or the performance of an activity could
result in subjecting hardware or personnel to hazards, an QOperations
Hazard Anal ysis (OHA) shall be performed to identify the hazards and to
document the requirenents for either elimnating or adequately
controlling each hazard. For exanple, operations that may require

anal yses including handling, transportation, functional tests, and
environmental tests. A report of each OHA performed shall be submtted
i n accordance with Appendi x C.

4.4 HAZARD CONTROL VERI FI CATI ON

The control of all hazards shall be verified by test, analysis,
i nspection, simlarity to previously qualified hardware, or any
conbi nation of these activities.

4.5 WAl VERS

When a specific safety requirenment cannot be net, the contractor shal
subnit a waiver request to Metsat in accordance with Appendix C. Each
wai ver request shall address only one hazard and shall be submtted as
soon as it is determined that one is required.

4.6 SAFETY DATA PACKAGE

The contractor shall submit to Metsat a safety data package that applies
to the programat the tine of the COR  The contents of each package
shall show status of conpliance with the requirenents of WSMCR 127- 1.
Each package shoul d i nclude an adequate technical and functiona
description of the hardware. Al so provided shall be the conpl eted

anal yses results (as a mninum a system hazard analysis as well as the
OHAs), any hazard reports, and waiver reguests.
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5. PARTS CONTROL REQUI REMENTS

5.1 GENERAL REQUI REMENTS

The contractor shall plan and inplenent an El ectrical, El ectronic, and
El ectronmechani cal (EEE) Parts Control Programto assure that all parts
selected for use in flight hardware neet m ssion objectives for
quality and reliability. The contractor shall prepare a Parts Contro
Plan (PCP) describing the approach and net hodol ogy for inplenenting
the Parts Control Program The PCP shall be nade a part of the
proposal for review in accordance with contract delivery requirenents.

5.2 ELECTRI CAL, ELECTRONI C, AND ELECTROVECHANI CAL ( EEE) PARTS

Al'l part commodities identified in the GSFC Preferred Parts List (PPL)
are consi dered EEE parts and shall be subjected to the requirenents
set forth in this section. Customor advanced technol ogy devices such
as custom hybrid microcircuits, detectors, Application Specific
Integrated Grcuits (ASIC), and Multi-Chip Mdules (MCM shall also be
subject to parts control appropriate for the individual technol ogy
(see 5.2.2.1).

5.2.1 Parts Control Board

The contractor shall establish a Parts Control Board (PCB) or a
simlar docunmented systemto facilitate the managenent, sel ection
standardi zati on, and control of parts and associ ated docunentation for
the duration of the contract. The PCB shall be responsible for the
review and approval of all parts for conformance to program

requi rements, and for devel opi ng and mai ntai ni ng a Program Approved
Parts List (PAPL). |In addition, the PCB shall be responsible for all
parts activities such as failure investigations, disposition of non-
conformances, and problemresol utions. PCB operation procedures shal
be included as part of the PCP.

5.2.1.1 PCB Meetings--PCB neetings shall be convened as determ ned
by the PCP Chairman. Meeting mnutes or records shall be maintained
by the contractor to docunent all decisions nade and a copy provided
to GSFC within five working days of convening the neeting and shal
notify the contract of the decision. GSFC shall retain the right to
overturn decisions regardi ng non-conformances within ten days after
recei pt of nmeeting minutes. GSFC nmay participate in PCB neetings and
shall be notified in advance of all upcom ng neetings. PCB activities
may be audited by GSFC on a periodic basis to assess confornance to
the contractoris PCP

5.2.2 Parts Selection and Processing

Al'l parts shall be selected and processed in accordance with the GSFC
311- I NST-001 Instructions for EEE Parts Sel ection, Screening and
Qualification. Part quality level shall be Gade 1. Al application

notes in 311-1NST-001 shall apply. Contractor(s internal selection
and processing docunentation nay be used if determned by the PCB to
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be consistent with 311-1NST-001 for the specific mission |evel.
Exceptions to 311-1NST-001 shall be identified in the PCP.

5.2.2.1 Cust om Devi ces--In addition to applicable requirenments of
311- 1 NST-001, any custommcrocircuits, hybrid mcrocircuits, MM
ASIC, etc. planned for use by the contractor shall be subjected to a
design review. The review may be conducted as part of the PCB
activity. The design review shall address, at a mininmm derating of
el ements, nethod used to assure each element reliability, assenbly
process and materials, and nethod for assuring adequate thermal

mat chi ng of materials.

5.2.3 Derating

Al'l EEE parts shall be used in accordance with the derating guidelines
of the PPL. The contractor's derating policy nay be used in place of
the PPL guidelines and shall be submtted with the PCP.

5.2.4 Radi ation Hardness

Al'l parts shall be selected to neet their intended application in the
predi cted m ssion radiation environment. The radiation environnent
consists of two separate effects, those of total ionizing dose and

si ngl e-event phenonena. The contractor shall docunent the anal ysis
for each part with respect to both effects.

5.2.5 Verification Testing

Verification of screening or qualification tests are not required

unl ess deened necessary as indicated by failure history, G DEP Al erts,
or other reliability concerns. |If required, testing shall be in
accordance with 311-1NST-001 as determ ned by the PCB.

5.2.6 Destructive Physical Analysis

A sanple of each |ot date code of mcrocircuits, hybrid mcrocircuits,
sem conductors, cerami c capacitors, RFlI filters, relays and crystal
oscillators shall be subjected to a Destructive Physical Analysis
(DPA). DPAis not required for QPL G ass S (Grade 1) EEE parts. All
other parts nay require a sanple DPAif it is deenmed necessary as
indicated by failure history, G DEP Alerts, or other reliability
concerns. DPA tests, procedures, sanple size and criteria shall be as
specified in GSFC specification S 311-M 70, Destructive Physical

Anal ysis. Contractor's procedures for DPA nay be used in place of S
311-M 70 and shall be submtted with the PCP. Variation to the DPA
sanpl e size requirenments, due to part conplexity, availability or
cost, shall be determ ned and approved by the PCB on a case-by-case
basi s.

5.2.7 Parts Age Control

Parts drawn fromcontrolled storage after 5 years fromthe date of the
| ast full screen shall be subject to direction by the PCB. Alternate
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test plans may be used as determ ned and approved by the PCB on a
case-by case basis. Parts over 10 years fromthe date of the |ast
full screen or stored in other than controlled conditions where they
are exposed to the el enents or sources of contamnation will be used
only with the approval of the PCB.

5.3 PARTS LI STS

The contractor shall create and maintain a Program Approved Parts List
(PAPL) for the duration of the program

5.3.1 Program Approved Parts List

The Program Approved Parts List (PAPL) shall be the only source of
approved parts for flight hardware, and as such may contain parts not
actually in flight design. Only parts that have been eval uated and
approved by the PCB shall be listed in the PAPL. Parts nust be
approved for listing on the PAPL before initiation of procurenent
activity. The criteria for PAPL listing shall be based on 311-1NST-
001 and as specified herein (see 5.2.2). The PCB shall assure
standardi zation and the maxi mnum use of parts listed in the PAPL. The
PAPL and all subsequent revisions shall be available for GSFC revi ew
upon request.

5.3.1.1 Parts Approved on Prior Prograns--Parts previously approved
by GSFC via the contractor s Nonstandard Parts Approval Request
(NSPAR) on the preceeding contract for a systemsimlar to the one
bei ng procured shall be evaluated by the PCB for continued conpliance
to current programrequirenents prior to listing in the PAPL. This
shall be acconplished by determ ning that:

a. No changes have been made to the previously approved
NSPAR, Source Control Drawi ng (SCD) or vendor list.

b. Al stipulations cited in the previous NSPAR approval
have been inpl emented on the current flight lot, including
performance of any additional testing.

5.4 ALERTS

The contractor shall be responsible for review ng and di spositioning al
CGovernnment | ndustry Data Exchange Program (G DEP) Alerts for
applicability to the parts proposed for use. In addition, any NASA

Al erts and Advisories provided to the contractor by GSFC shall be

revi ewed and di spositioned.
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6. MATERI ALS AND PROCESSES CONTROL REQUI REMENTS
6.1 GENERAL REQUI REMENTS

The contractor shall inplenent a conprehensive Materials and Processes
Program beginning with the design stage of the hardware. The program
shall help ensure the safety and success of the m ssion through the
proper selection and treatnment of the nmaterials of construction.

6.2 SELECTI ON REQUI REMENTS

6.2.1 Conventional Applications

Sel ection of material and processes shall be based upon past per-
formance, avail able data, or current tests. The contractor shall be
gui ded by the applicable docunents listed in Appendi x A

6.2.2 Nonconventional Applications

Any use of a material for which there is a | ack of aerospace experience
shall be considered a nonconventional application. In that case, the
material shall be verified for the desired application on the basis of
simlarity, analysis, test, inspection, existing data, or a conbination
of these nethods.

6.2.3 Special Problem Areas

The contractor shall give special attention to problem areas such as
radi ati on effects, stress/corrosion cracking, galvanic corrosion,
hydrogen enbrittlenment, lubrication, contam nation of cool ed detectors,
and wel d-heat-affected zones. Critical high-strength fasteners and
pressurized systens shall be reviewed froma fracture nmechanics

vi ewpoi nt before they are accepted for use.

6.2.4 Oganic Materials

The outgassing characteristics of organic materials in vacuum shall be a
prime consideration in selection. Only organic materials with a Total
Mass Loss (TM.) of less than 1.00 percent and a Collected Volatile
Condensabl e Material (CVCM of less than 0.10 percent when tested in
accordance with ASTM E595-77 (Appendi x A) shall be used.

6.2.5 Considerations in Process Sel ection

Manuf acturing processes shall be carefully selected if they are the type
that may substantially change a material's properties (e.g., heat
treatnent, welding, or chemical or netallic coatings). The objectives
are to maintain the integrity of the materials and to avoid introducing
property changes that could cause adverse effects.
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6.2.6 Shelf-Life Controlled Itens

In processes that involve polyneric materials whose uncured constituents
have a limted shelf life (as indicated by the manufacturer's
literature), some latitude will be granted for the use of date-coded
expired materials if certain requirenments are net. The contractor shal
prove to Metsat by neans of appropriate tests that the properties of the
mat eri al s have not been conpromnised for their intended use. The data
fromthe tests nust be submtted in accordance with Appendix C

Fabricated itenms such as O rings that have out-of-date codes shall not be
installed in flight hardware.

6.3 MATERI ALS REVI EW

A contractor materials engineer shall review the applications of the
proposed materials and processes on the basis of engineering draw ngs
before approving their use. He shall also audit and consult with all
subtier contractors and vendors to assure hinself that the materials and
processes are acceptable for the applications involved.

6. 4 DOCUMENTATI ON

The follow ng information shall be submtted to GSFC in accordance with
Appendi x C.

a. Data that supports unusual application
b. Engineering drawi ngs for materials application.

c. Inorganic Materials List--This list shall be prepared and
docunented on GSFC Form 18-59A (Figure 6-1).

d. Polyneric Materials List--This list shall be prepared and
docunent ed on GSFC Form 18-59B (Figure 6-2).

e. Lubrication List--This list shall be prepared and docunented on
GSFC Form 18-59C (Figure 6-3).

f. Materials Processes List--This list shall be prepared and
docunent ed on GSFC Form 18-59D (Figure 6-4).

g. Contami nation Control Program-The cl eanliness |evels achieved on
contract NAS5-29230 shall be required on all flight nodels
delivered for this contract. Contanination |evels and
verification neasurenments fromas flown SBUV/2 instrunments shal
be delivered with the proposal

The contractor may use his own systemof reporting if it provides al
the information requested by the GSFC forns.
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I norganic Materials List
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Figure 6-2. GSFC Spacecraft Polymeric Materials List
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Figure 6-4. GSFC Spacecraft Mterials Processes List
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7.

RELI ABI LI TY REQUI REMENTS

7.1 GENERAL REQUI REMENTS

The contractor shall plan and inplenment a Reliability Programthat
interacts with assurance prograns for design, parts, materials, testing,
and ot her space project activities. This section outlines the required
el enents of the Reliability Program

7.2 DESI GN ASSURANCE

7.2.1 Requirenents

The contractor shall establish design criteria and shall standardi ze and

control

design practices. The designs shall be reviewed in accordance

wi th paragraph 2.5 and be capabl e of:

a.

b.

7. 2.

2

Functioning properly during the required mission lifetine

Mnimzing or elininating potential sources of human-induced
failures

Permtting ease of assenbly, test, fault isolation, repair,
servi cing, and mai ntenance w thout conprom sing safety,
reliability, quality, and performance

Contractor Support for Design Assurance

Contractor assurance personnel shall specifically ensure that:

a.

The quality, reliability, safety, and maintainability con-
siderations are factored into the design.

The design is capable of being inspected and tested and will
facilitate repair.

The design is produci bl e and repeat abl e.

The detailed design is in accordance wth the controlling design
criteria.

The performance, safety, and interface characteristics that
require verification by analysis, inspection, and test are
identified and reflected in appropriate |ower-tier docunentation.

Al'l processes and operations in which uniformhigh quality cannot

be ensured by inspection alone are identified and controls are
established to ensure hardware integrity.
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7.2.3 Specifications, Drawi ngs, and Test Procedures

7.2.3.1 Design Specifications--The contractor shall wite a design
specifications for each itemof hardware at the system subsystem and
component |evels. Each design specification shall identify the physica
and functional requirenents and interfaces of the specified item

7.2.3.2 Specifications, Drawi ngs, and Test Procedure Revi ews--The
contractors reliability organization shall review for concurrence al
desi gn specifications, draw ngs, and test procedures or shall ensure that
they are independently reviewed before rel ease. The review shall ensure
that the docunents cover all itens of hardware at the appropriate |evels,
that each is conplete in its contents, and that each is functionally and
physically consistent with interfacing design specifications, draw ngs,
and procedures. Reviews shall also be conducted for changes to the
docunent .

7.3 RELI ABI LI TY ANALYSES

Reliability anal yses shall be perforned on all new or nodified
conponents. The existing anal yses for previously designed/flown
har dwar e nmust be updated each tinme they are inpacted. Each inpact,
maj or or mnor, nust be accounted for including changes in parts/
devices in previously flown hardware.

7.3.1 Failure Mdde, Effects, and Criticality Analysis

A Failure Mdde, Effects, and Criticality Analysis (FMECA) shall be
perfornmed to identify potential critical and catastrophic failures so
that susceptibility to the failures and their effects can be elim nated
fromthe system A listing of all failure nodes and the severity | evel
of the failure's effects shall be provided. Catastrophic failures are
defined as failures that prevent the achi evenent of m ssion success.
Critical failures are defined as those that significantly degrade the
achi evenent of m ssion success. The analysis shall be perforned early
in the design phase for all electrical and el ectronmechanical flight
hardware. I n accordance with Appendix C, the FVMECA shall be updated at
specific mlestones and as required by design changes and ot her
pertinent data or events.

Anal ysi s of redundant equi pnent shall address crossstrapping to ensure

that a single failure will not adversely affect the perfornmance of the
redundant capability. Instrument or instrunent interface anal yses shal
ensure that a single failure will not affect the spacecraft. No single

failure shall prevent the successful renoval of power froma failed
instrunent. Potential critical and catastrophic failures that cannot be
elimnated fromthe systemshall be itemzed on a Critical Itens List
that shall be attached to the FMECA. Justification for the retention of
each itemlisted shall be included.
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The FMECA, together with the attached Critical Itens List and updates,
shall be subnmitted to GSFC in accordance with Appendix C

7.3.2 Parts and Devices Stress Anal yses

El ectrical, Electronic, and El ectronmechani cal (EEE) parts and devices, as
applied in circuits within each conponent, shall be subjected to stress
anal yses for conformance with the derating guidelines of ML-STD 975 and
the GSFC PPL (paragraph 5.2.3). The analyses shall be perfornmed at the
nost stressful part-level parameter values that can result fromthe
specified performance and environnmental requirenents on the assenbly or
conmponent. The anal yses shall be performed in close coordination with

t he packaging reviews and shall be required input data for

conmponent - | evel design reviews (paragraph 2.5). The stress anal yses
shal | be docunented and updated as stated in Appendix C

7.3.3 Wrst-Case Anal yses

Wir st -case anal yses shall be perfornmed for critical paraneters that are
subject to variations that could degrade perfornmance. Adequacy of
margins in the design of electronic circuits, optics, and

el ectronechani cal and nechanical itens shall be denonstrated by anal yses
and/or test. The analyses shall consider all paraneters set at
worst-case linits and worst-case environnental stresses for the paraneter
or operation being evaluated. The analyses shall be updated as part of

t he desi gn changes. Upon request, both the anal yses and updates shall be
made avail able to Metsat.

7.3.4 Trend Anal yses

The contractor shall assess all subsystens and conponents (i ncluding old,
new, and nodified designs) to determ ne the neasurabl e paraneters that
relate to performance stability. These paraneters shall be nonitored for
trends starting at conmponent acceptance testing and continuing during the
systemintegration and test phases of the instrument. The paraneters
shall be nonitored within the normal test framework (i.e., during
functional tests, environmental tests, etc.). The contractor shal
establish a systemfor recording and anal yzi ng the paraneters and any
changes fromthe nomnal, even if the levels are within specified [imts.
A list of paranmeters to be nonitored and the trend anal ysis reports shal
be submtted in accordance with Appendix C. Trend analysis data shall be
reviewed with the operational personnel before |aunch, and the

operati onal personnel shall continue to record the trends throughout the
life of the mssion. Conputer tracking of accumnul ated operating hours of
t he subsystem boxes and GFE i s required.

7.4 LIMTED LI FE | TEMS

Limted-life itens shall be identified on a Limted-Life List and shal
be subnitted in accordance with Appendix C. The list shall include the
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expected life and the rationale for selecting each item Limted-life
items include all hardware that is subject to degradati on because of
age, operating time, or cycles such that its expected useful life is
less than twice the required |ife when fabrication, test, storage, and
m ssi on operation are comnbi ned.

7.5 RELI ABI LI TY OF GOVERNMENT- FURNI SHED PROPERTY ( GFP)

Wien the overall systemincludes conponents or subsystens furnished by
Metsat, the contractor shall be responsible for obtaining fromthe Metsat
Project Ofice adequate reliability data on the itenms. The data wll be
used for performng the FMECA. Wen the contractor's exam nation of the
data or testing indicates that the reliability of GFP is inconsistent
with the reliability requirenents of the overall system the Metsat
Project Ofice shall be formally and pronptly notified.
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8. QUALITY ASSURANCE REQUI REMENTS

8.1 GENERAL REQUI REMENTS

The contractor shall establish, docunent, and ensure conpliance with

design control requirenments and quality criteria during all phases of
contract work. Metsat shall be kept infornmed of the status of the QA
program by the submittal of reports in accordance with paragraph 1.5.

8.2 SUPPORT OF DESI GN REVI EV6

Qual ity assurance personnel shall participate, as described in paragraph
7.2.2, in the contractor design reviews (paragraph 2.5).

8.3 DOCUMENT CHANGE CONTROL

The contractor shall ensure the control of all docunents and changes
thereto that affect the hardware and software. Quality assurance
personnel shall ensure that documents and changes are controlled in
accordance with the contractual configurati on nanagenent requirenents.
The contractor shall ensure that the effectivity of docunents and changes
are clearly specified, changes are acconplished on affected articles, and
changed articles are appropriately identified. Docunments shall be kept
current, and all fabrication, inspections, and tests shall be performned
according to the applicable drawi ngs and changes. The inspection record
of the product shall indicate the change level with which it is in
compl i ance.

The issue nunbers of the draw ngs and specifications to which the
particul ar hardware has been fabricated, inspected, and tested shall be
documented as the as-built configuration. Evidence shall be provided
of conpliance with the as-built docunmentation as a basis for acceptance
of the hardware. This information shall be submtted as part of the
Accept ance Dat a Package (paragraph 8.23).

A contractor QA representative shall be a nmenber of the contractor's
board that controls configuration changes. The QA activities shall be
defined in the Configurati on Managenent Plan and shall be described in
detail in the QA Plan; related portions of the plans shall be
cross-referenced.

8.4 | DENTI FI CATI ON AND TRACEABI LI TY

8.4.1 Requirenents

The contractor shall maintain a product identification and tracking
system Each product shall be identified by a unique part or type
nunber, consistent with the configuration nanagenent systemfor the
contract. \Where control of individual products or lots of products is
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requi red, date codes, |ot numbers, serial nunbers, or other
identification shall be used as appropriate. Serial nunbers and | ot
nunbers shall be assigned in consecutive order.

The configurati on managenent system shall be capable of retrieving the
identification and serialization record at the subassenbly | evel.

Begi nning at the subassenblv | evel and continuing through the end
product, the systemshall be capable of tracing backward to the
originating subassenbly and forward to the l[ocation of the subassenbly at
any given | evel of process, assenbly, or test. |Identification and
serialization data |lower than that for subassenblies shall be maintained
in the manufacturing and processing records and shall contain data code,
| ot nunbers, and manufacturer of the item The contractor is encouraged
to nake use of his existing identification and traceability system
Serial nunbers of scrapped products shall not be reused.

8.4.2 ldentification List

The contractor shall maintain an Identification List with reference to
contractor-desi gned and supplier-desi gned products. The list shal
indicate the part or type nunmber and the group and i ndividual
identification. The list shall be a part of the configuration
managenent system and changes shall be in accordance w th paragraph
8.3

8.5 PROCUREMENT CONTROLS

The followi ng detailed quality assurance requirenents shall be included
or referenced in the procurenent docunents, as applicable, in addition
to those requirenents selected in conformance with paragraph 1.8. 2.

8.5.1 Product Changes

The supplier shall notify the contractor of proposed changes to products
(i ncludi ng changes in design, fabrication nethods or processes, and
changes which nay affect the quality or intended end use of the iten)
The supplier shall submit these changes to the contractor for processing
in accordance with the contractor's Configurati on Managenent Plan. Wen
the contractor procures a proprietary item the supplier shall also
notify the contractor of those changes.

8.5.2 Purchased Raw Materi al s

Raw materi al s purchased by the contractor shall be acconpani ed by the
results of chem cal and physical tests or a certificate of conpliance.
When material is purchased for critical design applications, the
supplier shall be required to furnish specinens for chem cal and

physi cal tests.
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8.5.3 Raw Materials Used in Purchased Products

The supplier shall docunment and make avail able to the contractor upon
request the results of acceptance tests and anal yses perforned on raw
mat eri al s.

8.5.4 Age Control and Linmted-Life Products

Records shall be kept on products that have definite characteristics of
guality degradation or drift with use or age. The records shall note

the date, test tinme, or cycle when useful life was initiated, the life
or cycles used, and the date and test tine or cycle when useful life
wi |l be expended.

8.5.5 Inspection and Test Records

The contractor shall specify that the supplier maintain inspection and
test records as evidence of inspection and test results. The contractor
shall al so specify records that are to be provided with the deliverable
item

8.5.6 CGovernnment Source |nspection (GSl)

When the governnent elects to performinspection at a supplier's plant
in accordance with paragraph 8.7, the follow ng statenment shall be
i ncluded in the procurenent docunent:

“All work on this order is subject to inspection and test by
t he governnent at any tine and place. The government quality
representati ve who has been del egat ed NASA qual ity assurance,
whi ch functions on this procurenment, shall be notified inme-
di ately upon receipt of this order. The governnent represen-
tative shall also be notified 48 hours in advance of the tine
that articles or materials are ready for inspection or test.”

8.5.7 Procurenents That Do Not Require GSI

Procurenments that do not require GSI shall include the foll ow ng
st at ement :

“The government has the right to inspect any or all of the work
included in this order at the supplier's plant.”

8.5.8 Weld Filler Mtal

Weld rods, weld wire, and such procurenents shall neet the requirenents
of MSFC- STD- 655 (Appendi x A).
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8.5.9 Contractor QA Activity at Source

When contractor QA activity is required at a supplier's plant as
determ ned by paragraph 8.8, the procurenent docunment shall so indicate.

8.5.10 Resubm ssion of Nonconforning Articles or Materials

Nonconforming articles and materials returned to the supplier by the
contractor and subsequently resubmtted by the supplier shall bear
adequat e identification of such resubm ssion. Reference shall be nade to
the contractor's nonconfornmance docunent and evi dence provided that the
causes for the nonconformance have been corrected and actions have been
taken to preclude recurrence.

8.6 REVI EW AND APPROVAL OF PROCUREMENT DOCUMENTS

Qual ity assurance personnel shall review and approve procurenent
docunments before they are released to ensure that applicable re-
qui renents of this docunent are included. These reviews shall be
docunent ed.

8. 7 GOVERNMENT SOURCE | NSPECTI ON

The contractor shall forward procurenment docunents to the government
representative for review so that he can ensure conpliance wth
controlling docunentation and determ ne the need for GSI. Such

gover nment inspection shall not replace contractor source inspection or
relieve the contractor of his responsibilities for product reliability,
quality, and safety.

8.8 CONTRACTOR SOURCE | NSPECTI ON
The contractor shall perform source inspection at the subcontractor's or

supplier's facilities when directed by the procurenent docunentation or
when one or nore of the follow ng conditions exist:

a. |In-process, end-itemcontrols, or tests that are destructive in
nature prevent the contractor fromverifying quality in his
pl ant .

b. It is not feasible or economcal for the contractor to determ ne

the quality of procured articles solely by inspections or tests
performed at his plant.

c. Qualification tests are to be perforned by the subcontractor or
supplier.

d. Products are shipped directly fromthe source to user, bypassing
the contractor's inspection facilities.
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8.9 CONTRACTOR RECEI VI NG | NSPECTI ON

A controll ed, documented receiving inspection systemthat covers al
purchased products is required to ensure conpliance w th procurenent
document s.

Al'l procured products shall be processed through an incom ng inspection
and testing systemprior to fabrication. Nondestructive Eval uation
(NDE) may be used if controlled docunentation and certified personnel
are enpl oyed. The receiving inspection systemshall consist of the
fol | owi ng:

a. Procured products shall indicate evidence of inspections and
tests performed by the suppliers in accordance with the purchase
requi rements and shall be acconpani ed by the required data
directly traceable to the products. The records shall give
evi dence of contractor and Governnent source inspection

b. Inspections and tests shall be conducted in accordance with
witten procedures on selected characteristics of the products to
verify their acceptability. Particular enphasis shall be placed
on the selection of characteristics that have not been
contractor-source inspected and those for which nonconformances
are difficult to detect during subsequent inspection and test.
Test results shall be conpared on a sanple basis wth test results
provi ded by the supplier. Disassenbly shall be perforned
periodically for detailed verification when required by the
procurenment document or the procedures.

c. The supplier's age control and linmted-Iife product records shall
be updated to reflect the receiving inspection activity.

d. Wen required by procurenent docunents, chem cal and physica
tests shall be conducted on supplier-furnished speci nens or on
random y sel ected sanples of material having critical design
applications. When acceptance is based upon a supplier's
Certificate of Conpliance (COC), chem cal anal yses or physi cal
tests shall al so be conducted on randomy sel ected sanples from
each ot of materials to verify the COC. It shall be verified
that all weld filler metal is in conpliance with MSFC- STD- 655.

e. Products and their records shall show acceptance or noncon-
formance status when rel eased fromreceiving inspection, and the
products shall be protected for subsequent handling or storage.
Nonconform ng products shall be submtted for MRB action. Itens
awai ting inspection or test results shall be identified.
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f. Sanpling inspection shall be nade of itens such as nuts, bolts,
and fasteners that are not used as critical attachments
(paragraph 8.9).

g. Receiving inspection and test records shall be maintained,
i ncl udi ng copi es of docunments submitted by the supplier.

h. Ensure that the electrostatic discharge control plan (paragraph
8.12) is being conplied with during receiving inspection.

8. 10 FABRI CATI ON CONTRCL

8.10.1 Fabrication and Assenbly Fl ow Pl an

In addition to the general performance assurance requirements set forth
in Section 1 (paragraphs 1.3 through 1.9), the contractor shall devel op
a Fabrication and Assenbly Flow Plan that covers all operations (from
start of fabrication to delivery) including the inspections and tests,
GSlI points, and all special processes to be used. A prelimnary flow
plan and a final flow plan shall be submitted in accordance with
Appendi x C.

8.10.2 Docunentation

The contractor shall use a docunentation system (consisting of itens
such as fabrication orders, assenbly orders, shop travelers, and repair
procedures) to control the flow of hardware through the manufacturing
phase. Controls shall ensure that only the conform ng product is

rel eased and used during fabrication and that those products not
required for the operation involved are renoved fromthe work area and
properly stored. Traceability shall be maintained in accordance with
paragraph 8.4. Fabrication docunents shall include or reference:

a. Nonenclature and identification of the article

b. Tooling, jigs, fixtures, and other equi prment to be used
c. Characteristics and tol erances to be obtained

d. Detailed procedures for controlling processes

e. Special conditions to be maintai ned, such as environnental
conditions or precautions to be observed

f. Workmanshi p standards

g. Controls for parts, materials, and articles that have definite
characteristics of quality degradation or drift with age,
i ncluding requirenments for recording and nmai ntai ni ng dates, tine,
or cycles for determining end of life
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h. Traceability to the individual perform ng each fabrication and
assenbly operation

Contractor assurance personnel shall ensure that manufacturing
operations are in conpliance with up-to-date controlling docunents.

8.10.3 Fabri cati on Requirenents

The requirements of NHB 5300.4 (3A-1), NHB 5300.4 (3G, NHB 5300.4 (3H)
NHB 5300.4 (31), NHB 5300.4 (3J), and NHB 5300. 3 (3K) (Appendix A) shal
be i npl enented. Workmanshi p standards may be used that show acceptance
criteria. When display standards showi ng acceptance criteria are
necessary, they will be jointly selected by the contractor and by Mt sat
or its quality representative. Standards shall be kept current and shal
be used to train, certify, and recertify personnel who performcritica
operations and operations that cannot be fully verified without
destructive di sassenbly or test.

8.10.4 Process Eval uati on and Contr ol

Controls shall be inplenmented for processes for which uniform high

gual ity cannot be ensured by inspection of products alone. NDE met hods
may be used if controlled docunmentation and certified personnel are
enpl oyed. Process procedures shall be prepared and shall describe the
fol | owi ng:

a. Preparation of the processing equi pnment, solutions, and materials
b. Preparation of the products to be processed
c. Detailed processing operations

d. Conditions to be maintained during each phase of the process,
i ncludi ng environnental controls

e. Methods of verifying the adequacy of processing nmaterials,
sol uti ons, equi pnent, environnents, and their associated control
par amet ers

f. Inspection and test provisions

g. Records for docunenting the results of process inspection, test,
and verification

The contractor shall provide for the certification of equipnent used in
sel ected processes. Records that certify test results shall be

mai ntai ned. Equi prent shall be recertified as indicated by the results
of quality surveys, inspections, or tests, or when changes are nade that
may affect process integrity.
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8.11 CONTAM NATI ON CONTRCL

Qual ity assurance personnel shall ensure conpliance with the re-
gui renments of the Contamination Control Plan (Section 9) during all
phases of the program

8.12 ELECTROSTATI C DI SCHARGE CONTROL

The contractor shall describe in the Inplenentation Plan (paragraph 1.3)
the programto control Electrostatic Discharge (ESD) for electrical and
el ectronic parts, assenblies, and equi pnment susceptible to damage caused
by static electricity. The program shall address provisions for work
area protection, handling procedures, training, intra-plant protective
covering, packaging for delivery, and Quality Assurance verification of
conformance. The program shall provide for the identification and

| abeling of all ESD sensitive hardware and for the use of protective
packagi ng and/ or nethods to reduce static charges so as to mnimze the
i kelihood of ESD damage. The contractor shall al so i nvoke applicable
requi rements for ESD control on subcontractors and suppliers.

8. 13 NONCONFORMANCE CONTRCL

The contractor shall operate a cl osed-1oop nonconfornmance control system
for failures and discrepancies. The system shall include provisions for
t he foll ow ng:

a. Docunentation of each nonconformance traceable to the specific
product on which it occurred

b. Assignnment of a unique and traceabl e docunent nunber for each
failure and for those discrepanci es designated for Materi al
Revi ew Board (MRB) action

c. Description of the nonconfornance and the required characteristic
or design criteria

d. Conducting and docunenting anal yses and exam nations to determ ne
t he cause

e. Conducting and docunenting tinmely and effective renmedi al and
preventive action on the products and applicabl e docunents

f. Disposition of the nonconform ng product

g. Signatures of authorized personnel on the appropriate non-
conf ormance docunents

h. Accurul ating data in sumary reports
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i. Performng analyses fromthe part |evel of assenbly and higher to
identify adverse trends and to provide for their correction

j. O oseout of nonconformance docunentation after verifying that
effective renmedi al and preventive actions have been taken

Upon request, a report of the analyses required by itens d and i shall
be made available to Metsat. Products that depart from specified
requirements shall be identified and, if practicable, shall be isolated
for review action. The system shall include provisions for controlling
nonconform ng products that cannot be isolated fromthe normal channels
of manuf acture.

If failure reporting is covered in the Reliability Section (Section 7)
of the Inplenmentation Plan, it shall describe how the responsibilities
and procedures interface with the quality assurance activities. The
di screpancy and failure-control sections of the plan shall be
cross-referenced.

8.13.1 Control, Disposition, and Reporting of Discrepancies

8.13.1.1 Docunent ati on--Control of discrepancies shall begin with the
recei pt of procured parts, materials, or other products or with the
initiation of in-house nmanufacturing, whichever occurs first. Each

di screpancy shall be docunented on the appropriate contractor form as
soon as it is discovered.

8.13.1.2 Initial Review Dispositions--Discrepant products shall be
reviewed by contractor QA and, as appropriate, engineering personnel and
shall be subjected to one of the follow ng dispositions:

a. Return for Rework or Conpletion of Qperations--The product shal
be returned using established and approved docunents and
operations. During rework, the product shall be resubnitted to
normal inspection and tests.

b. Scrap in Accordance with Governnent - Approved Contractor
Procedur es.

c. Return to Supplier--The contractor shall provide the supplier
wi th the nonconformance informati on assistance that is necessary
for remedial and preventive action

d. Subnmit to Material Review Board--Wen the dispositions described
above are not appropriate, the discrepant products shall be
subnmitted to the MRB for final disposition
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Products di sposed of without referral to the MRB shall be subject to
review by the government quality representative. Initial review
di spositions shall be recorded on nonconformance docunentati on.

8.13.1.3 Mat eri al Revi ew Boar d--MRB deci si ons on nonconf or rance shal
be subnitted to Metsat in accordance with Appendix C. Qher provisions
of the MRB are as foll ows:

a. Menbership--As a mninmum the MRB shall conprise the follow ng
menber s:

(1) Contractor quality representative (chairman)

(2) Contractor engineering representative

(3) Government quality representative
The contractor shall select nmenbers on the basis of technica
conpetence. The government representative on the board shall have

review authority on board mnenber ship.

b. Responsibilities--The MRB shall have the responsibility to:

(1) Deternine disposition of submitted products. Note that al
MRB deci si ons nust be unani nous.

(2) Ensure that renedial and preventive actions, including
reinspection and retest requirenents, are recorded on the
nonconf or mance docunent before disposition

(3) Performtrend anal ysis of discrepancies.

(4) Ensure that MRB records are maintained.

c. D spositions--In addition to the dispositions |isted in paragraph
8.13.1.2, the MRB shall have authority for the follow ng:

(1) Repair--The MRB shall approve repairs, except as foll ows.
Standard repair procedures shall be submtted to Metsat in
accordance with Appendix C. The MRB shall authorize the use
of the procedures for each instance of repair. The MRB shal
ensure that the hardware reliability and quality are not
conmprom sed by excessive repairs. (See Note.)

(2) Scrap
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(3) Use-As-lIs--Submt a request in accordance with Appendi x C as
follows (see Note):

(a) MRB disposition shall not adversely affect the safety,
reliability, durability, performance,
i nterchangeability, weight, or other basic features of
t he hardware

(b) Dispositions that, in the opinion of the MRB, wll
adversely affect any of the foregoing or which are
contrary to any of the requirenents of the contract nust
be subnitted as a waiver request to the contracting
of ficer for approval in accordance with the project
Confi guration Managenent Pl an (paragraph 8.3 and Appendi X
0.

Note: The products shall be withheld fromfurther processing in a
controlled area until direction for disposition is given by
the contracting officer.

8.13.1.4 Supplier Material Review Board--Wth approval of Metsat or
its authorized quality representative, the contractor may del egate MRB
responsibility to suppliers.

8.13.2 Control, Reporting, and Disposition of Failures

8.13.2.1 Fail ure Reporting--A mal function or failure report shall be
witten for any departure from desi gn, perfornmance, testing, or handling
requirements that affect the function of a flight or ground segnent or
coul d possibly conproni se m ssion objectives.

Al'l other problens or anomalies that are unusual or that m ght affect
ot her areas shall be cited on a malfunction or failure report.

Reporting of hardware failures shall begin with the first power
application at the | owest |level of electrical/electronic assenbly or the
first operation of a nmechanical item For software itens, use of this
failure reporting systemshall begin with the first test use of the
software itemw th a hardware el enent of the m ssion systemat the
conmponent | evel or higher. Reporting shall continue through form
acceptance by the Metsat Project O fice and the postlaunch operations, as
required by the contract. Reporting of software problens occurring prior
to initiation of software failure reporting as part of the m ssion system
shall be in accordance with Section 10.

a. Report Processing--A mal function or failure report shall be
initiated i Mmediately after the failure has occurred. (See
Figures 8-1, 8-2, and 8-3 for a sanple report form)
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INSTRUCTIONS FOR ENTERING DATA ON GSFC MALFUNCTION REPORT

General = This maitunction repoi t 10rm 15 10 De used a3 3 working doCument a3 well 33 3 Means O recoraing |NTOTMINON that can

be stored and later retrieved (H10rManion shall be hited 1n each DIock from left si0e 10 1:gNt except for the biock titted 'Serial Number

under items (9) through (12)  These shall be hiled in from rrght nde 10 left  All 20pHCaDIe :NiOrMation shall be recoroed

Oetau

Item (1}~ Enter project name

ltem (2) - Enter spacecratt .genufication

ttem (3}  ~ Enter operations It hours, 10 tenth of howr It cycles to cvcie

ttem (4) - Check block 10 Gesignate proper units tor 1tem (3

item (5] - Enter system or experiment name Detinition “System™ — The next functional wbdivision of 2 spacecralt. and 13 generally
composed of 1wo Or Mmare components designed 10 Dertorm an operation Exampie  Electrical system. Communication
system_ Stabilization and Control system, et “Expersment™ — The next functional subdiwision of a spacecratt and 13
generally 3 combination of two Or MOre COMEONENts, «NCIUCING DOTH e BNIO! NG 2530CIALET EHCTrONICs Jengned for
acquisition of data for space research

ttem (6]~ Enter date & t1me of malfunction Examote — June 8. 1967 at 3om ~ Year [6]7] . Month [0] 6] .Dav [0]8].
Tme {1]5]0 ! 0

Ttem () ~ Enter date the maifuncrion report 15 orignated. Example June 9. 1967 ~ Month [O’ sl . Day lu [9 ~ Year will De
Oeterrnined from ltem (6)

Item (8) ~ To be fited 1n by GSFC Project Ottice

item (9) - Enter component name Detinition “Component”™ ~ The next functional subdivison of 3 system and generally 13 2

sett.contained COMDINatioN of assembires pevior ming a tuNCHION necessary O the system’'s operation Exampie Power

Power wpply, transmitter. gyro package. etc  Enter component iaentification na.. serial no . and the manutacturers name
Iltem (10) - Enter assembiy name Defimition “Assembly " - The next tunctional swwbdivsion of 3 component and consist of parts or

subassempiies which pertorm functions necessary to the operation of the component as 3 whole Exampie Regulator

assemply . Power Amplilier assemdily, Gyro Assemoly, etc  Enter the assembdiy 1dentification no . serial no " and manutacturers

name

ttem (11}~ Enter subassemdiy name Defrnition "Subastembiy ™ — An 2isemDiy within 2 larger assembly ~ Exampie Wired printed
crcut board. modules. etc ~ Enter suDssemDIv [denti1iC31ION NO . 3811l NO.. NG Manutacturers name

1tem (12)  ~ Enter part name Definition “Part”” — An etement Of 2 COMDONENT. J3semMbly OF UDAISEMDIY WwhiCh 15 NOt NOrmMally

subject 10 further sUDGIVISION Of Ci1sasseMDlY wrThOut Oestruction of dengned use Exampie  Resistors. transitors,
co0es. etc. Enter manutacturers part number and the manutfacturers name.

item (13) - Check biock that defines Ihe type Of 1e31 TNl wat.being conaucted when malfunction occurred If the type of test

. was Other than those hsted defwred type of test in Item (17)

ltem {14) - Check Diock that Oefines the 3CTudl environment the unit was De:ng subtected 10 when the maitunction occurred
Caution-10¢ an exampie do NOL ChHeck vibrathion sl umt taied Ouring 3 tuncional test prior 1O the actual appircat:on of the
wIDFLION environment, Check amteent | the environment 1n which the umit failed 13 NOt iisted Of the descTiption hsted 0ORs

_ not grve sulticient Oetal geve thes MniOrmation s Item (17)

iten (15} — Oheck Diock that Getines the RarOware level a1 the time of tailure. For exampie — i 3 power upply subassembiy fals
Suring Commumcations system test, check system.

Itern (18) ~ Enter reference nformation

Item (17)  ~ Enter ail detaris of the Malfunchion such a5. INDULE, CUTDUTS, TOIETENCES, TYMPIOMS, JDNOrMal CONCILIONS, Testing phase, detart
Of eNVIrONMent and DO eNVIroNMEnt_ ¢1C.

Iten (18)  — Print name, Phone NO. and Orgav2ation

Item (19) <~ Enter but . fining the drect cause of maltunction.

item (20) ~ Enter detaied, but CONCIse. NarTatve definwng the corrective action taken. The corrective action shall be sufficient 1o
preciude the malfunction trom occurring agen  List other units affected Dy the corrective action. Enter N/A it not spplicable.

Item (21) « Oveck DIOCK 10 snacate if tasiure analysis was Grve orga and report no. & date.

Item (22) =~ Check biock 10 mdicatw rework of faied urut. Grve OrganiZation snd dete rework accompiished.

tem (23) ~ Check block 10 ndicate if retest u reguwred. If requared, state requeements.

item (24) <~ Check block to NACaw tost ressins.

Item (25) -~ Check block 10 mndecate future use of reworked unt.

Figure 8-3. Instructions for GSFC Mal functi on Report
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The contractor may use his existing formfor reporting if it
conplies with the requirenments of the GSFC Ml function Report
form

The report shall be submitted to Metsat in accordance with
Appendi x C, and the identical information shall be given to the
i n-plant governnent quality representative.

The contractor shall maintain a master report file that contains
all suppl ementary data, such as failure analysis and record of
neet i ngs.

b. Status Sunmaries--A summary of the open malfunction or failure
reports shall be submitted as part of the Performance Assurance
Status Report (paragraph 1.6). The sunmaries shall |ist each
problemor failure as a separate line itemand shall provide
conplete identification of the affected hardware (part and seria
nunbers), the environnent, date of occurrence, and a brief
description of the failure, its cause, and the corrective action
to be taken.

8.13.2.2 Fai l ure Revi ew Board--A Failure Review Board (FRB) shall be
establ i shed and, as a mnimum shall be conprised of the foll ow ng:

a. Contractor quality representative (chairman)
b. Contractor project manager or his representative

c. Contractor engineering representative who is responsible for the
failed item

d. Governnment or government authorized quality representative

The FRB shall investigate, analyze, and determ ne the cause of all
failures. Investigations and actions shall be coordinated with Metsat
and shall be docunented on a nalfunction or failure report. Trend

anal ysis shall be perfornmed, and corrective action shall be taken. Wen
it is deternmined that the affected itemis discrepant, the FRB will refer
it to the MRB for disposition in accordance with paragraph 8.13.1.3. |If
requi red, configuration changes shall be in accordance with paragraph
8.3. Decisions of the FRB nust be unani nous. C oseout of each failure
shall require verification that renedial and preventive actions have been
acconplished in the system hardware nodel on which the failure occurred,

t hat necessary preventive design changes in hardware and software have
been acconplished and verified in test, and that effectivity of
preventive actions has been established in other existing identical itens
of hardware and software. The FRB chairman, denoting conpletion of

cl oseout actions and approval of the entire Board, shall sign the

mal function or failure report closeout before submtting it to Metsat in
accordance with Appendix C
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8.14 ALERT | NFORVATI ON

Met sat shall provide the contractor with Alerts that docunent probl ens
with parts, materials, processes, and safety as reported through the
Gover nment -1 ndustry Data Exchange Program (@ DEP). In accordance with
Appendi x C, the contractor shall submt Responses to Alerts, which
inform Metsat of the applicability of the problemto project hardware
and any follow up action proposed. Status sumaries that cover each
Alert received in a 30-day period shall be submtted as part of the
Per f ormance Assurance Status Report (paragraph 1.6).

The contractor shall prepare Alerts on parts, material, or manufacturing
process problens that are within the scope of the Alert and safety
system

A Safe-Alert nust be prepared to report significant safety problens in
which loss of life, injury of personnel, or damage to or | oss of
property have or could have occurred.

If the contractor participates in the G DEP, he shall submt a copy of
the Alert to Metsat. |If he does not participate in the G DEP, he shal
prepare Alerts (DD Form 1938, Figures 8-4 and 8-5) and subnit them
together with supporting data to Metsat in accordance with Appendi x C
Contractor Quality Assurance personnel shall ensure conpliance.

8. 15 I NSPECTI ON AND TESTS

The contractor shall plan and conduct an inspection and test program for
denonstrating that contract, draw ng, and specification requirenents are
nmet. Inspections and tests shall be performed on products before they
are installed in the next |evel of assenbly. These inspections shal

i nclude a review of product records. Each inspection and test shall be
traceable to the individual responsible. Quality assurance personnel
shal | approve all nmanufacturing docunmentation before it is used.

8.15.1 Pl anni ng

The contractor shall plan for inspections and tests and for a
document ati on systemthat substantiates their acconplishnent. The
pl anni ng function shall provide for:

a. Oderly and tinely inspection and tests at the earliest
opportunity and throughout all phases

b. Coordination and sequencing of inspection and tests conducted at
successive levels of assenbly to ensure satisfactory articles and
materials and to elimnate unnecessary testing
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INSTRUCTIONS FOR PREPARING ALERT FORYM

1 MOMENCLATURE - Enter merer sutmect coreqery b and hemenen Thes o o Secnen 11 of e Govemment—inausrry Dere Escrenge
progrom (GIDEP) Poiicios ond Procosures (PAP) Menve:

2. ALERT/SABE ALERT NO. = Use enquerer 3 cose exniqned by GIDEP Enver lomvee "2 " tue ALERTS o0 1ome 'S .amconag SAFE ALERT ohen sumect oo ALERT
aitocts Nooith or satery of Persemnel Sne MEY COMD N CONIBET V1M SOTECHTE SOVt 0/ wAcl 1t 13 SAIEMBIES A, The torver 3 foillewss by 1651 w8 GINTS @ vour End men
by cansecunve seavence number of oil ALERT3 sutmered by e engeasrss lor er yone A 0otmneun 13 B CIE By sdting ¢ chonge iever (A, 8. or C. 63 rewren
o he seauence mumeer. For esampie. XX—A=T7-02A 18 ALERT aumner tor ensanaun ®n sonsnd ALERT o 1977 oy en engastr wvm cose XX.
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This wewd wciute ery - other han - soaved +o Bleck 6.
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Figure 8-5. Instructions for Alert Form
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c. Availability of handling equipnent and calibrated i nspection and
test equi prent

d. Coordination of inspections and tests conducted by the designated
Government Qual ity Representative

8.15.2 I nspection and I n-Process Test Procedures

I nspection shall be conducted in accordance with docunented procedures
physically |l ocated at the applicable inspection station. The degree of

detail in the inspection procedure shall be conmensurate with the
conpl exity of inspection operations. Inspection procedures may be a part
of the manufacturing control docunentation. Procedures shall include, as

appl i cabl e, the nonenclature of the article, characteristics to be
i nspected, accept/reject criteria, and special consideration regarding
nmeasuring equi pnent, standards, safety, and environnent.

8.15.3 I nspection Activity

As a mininmum the inspections in the follow ng paragraphs shall be
per f or med.

8.15.3.1 I n- Process | nspection--In-process inspection shall be
perforned at all levels of assenbly in keeping with the foll ow ng
requi rements:

a. The configuration, drawing requirenents, and wor kmanshi p shall be
verified before the next step of fabrication or integration.
Characteristics shall be verified that cannot be verified |ater
wi t hout destructive di sassenbly.

b. In-process inspection shall be done in a clean environnent in
accordance with the Contam nation Control Plan

C. In-process inspection personnel shall be certified for selected
processes and inspections.

d. In-process verification below the conponent |evel shall include
el ectrical interface tests (paragraph 3.3.1) of subassenblies and
assenblies prior to being integrated into the next higher |evel of
har dwar e

8.15.3.2 Fi nal Inspection--Final inspection shall be perforned at all
| evel s of assenbly as foll ows:

a. Configuration, workmanship, and test results shall be verified
before installation or use with the next higher |evel of
assenbl y.
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b. Assurance personnel shall verify that all nonconformances have
been processed and all open itens have been transcribed into the
next |evel of inspection or fabrication docunents.

c. Sane as 8.15.3.1(b).

d. Sane as 8.15.3.1(c).

8.15.3.3 End-1tem I nspection--End-iteminspection shall be perforned
to:

a. Verify that configuration, test results, worknmanship, and the
Accept ance Data Package is in conpliance with the contract.

b. Verify that Metsat has authorized the delivery of the end-item
wi th any open nonconformances and unresol ved tasks that nay
exi st.

8.15.3. 4 Surveill ance | nspection--Stored and stocked parts, material s,
and flight or spare hardware shall be periodically inspected and tested
for proper storage environnent and packaging to prevent deterioration or
damage. The contractor shall identify the hardware and the frequency of
the inspection in the Inplenmentation Plan.

8.15.3.5 Printed-Wring Board |Inspections and Tests--Printed wiring
boards shall conformto the requirenments of NHB 5300.4 (3l), ML-P-55110
(Appendi x A), or a Metsat-approved contractor specification, and shall be
gqualified by test and inspection results. Test coupons and
test/inspection procedures shall be submtted to Metsat for eval uation
upon request. NASA RP 1161, “Evaluation of Miltilayer Printed Wring
Boards by Metall ographi c Techni ques" (Appendix A), is reconmended as a
guide to the performance of these tests and to the interpretation of the
test results.

8.15.4 QA Activities During Integration and Test Phase

Assurance personnel shall ensure that the subassenblies, assenblies,
conmponents, and contract end-itens are integrated and tested in
accordance with controlling docunents. Articles undergoing test shal
not be adjusted, nodified, repaired, reworked, or replaced except as
specified in established docunents, or in accordance with MRB actions.
The status, configuration, and integrity of the hardware nust be
mai nt ai ned and docunented. Test activities shall be conducted in a
clean area in accordance with the Contam nation Control Plan

Assurance personnel shall provide surveillance of all tests, the extent
of which shall be defined in QA and test docunents by quality assurance
managenent. As a mininmum the activities in the follow ng paragraphs
shal | be perforned.
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8.15.4.1 Verification--Before testing, the assurance personnel shal
verify:

a. The presence of approved inspection and test docunents
b. The identification of products
c. The configuration of products

d. That test equipnent is within the calibration period for the
duration of the test

e. Test setup and test configuration

8.15.4.2 Test Docunentation--During tests, the assurance personnel
shal | :

a. Ensure that tests are conducted in accordance w th approved
speci fications and procedures.

b. Ensure accurate and conplete recording of data and results.
C. Docunent rework, repairs, or nodifications.
d. Docunent nonconf or nances.

8.15.4.3 Post - Test Assurance Activity--Subsequent to testing, the
assurance personnel shall:

a. Verify by visual inspection that tested articles are not damaged
or deteriorated as a result of testing.

b. Ensure proper disposition of articles.

c. Verify that test results, reports, and nonconformance docunents
are accurate, conplete, and traceable to the tested products.
Any addi ti onal nonconformances shall be processed in accordance
wi t h paragraph 8.13.

8.15.5 I nspecti on and Test Records (Conponent Level to End-ltem

8.15.5.1 General Requirenents--The contractor shall prepare and

mai ntain records, including I ogs, of all inspections and tests to show
that all operations have been perfornmed, that objectives have been net,
and that end-itens have been fully verifi ed.

8.15.5.2 Scope- - Records shall cover each conponent, subsystem and
system As the hardware is integrated, records of |ower-level assenbly
products shall be conbined into those for the end-itemas a nmeans of
conpi ling a continuous chronol ogical history of identified hardware,
fabrication, assenbly, inspection, and tests, as well as other actions
or data inportant to a conplete assurance record, such as idle periods
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(storage), nmovenment of the end-item repairs, approvals, maintenance,
and configuration data.

Assurance personnel shall verify that records are conplete. The records
shall be retained at the contractor's plant as prescribed by the
contract.

8. 16 CONFI GURATI ON VERI FI CATI ON

Assurance personnel are required to verify that the as-built product
conplies with the applicabl e as-designed configuration listing and that
it is in accordance with approved configuration docunents as required by
t he Configurati on Managenent Plan and with paragraphs 8.3, 8.4, and 10. 1.
The configuration shall be maintained and controlled throughout the
program

8.17 METROLOGY

8.17.1 Ceneral Requirenents

The contractor shall establish and conply with a docunented netrol ogy
system for ensuring that nmeasurenent standards and equi pnent are
selected and controlled to the degree necessary to neet draw ng

requi rements. The systemshall be in accordance with the provisions of
M L- STD- 45662 ( Appendi x A).

8.17.2 Instrunents Used for Measuring

Tool s, gauges, jigs, and fixtures for measuring di nensions, contours, or
| ocations that affect quality characteristics shall be checked for
accuracy before use. Checks and recalibrations shall be nmade at
predeterm ned intervals to ensure continued accuracy.

8.17.3 Product Measurenent Processes

Random and systematic errors in any article or nmaterial neasurenent
process shall not exceed 10 percent of the tolerance or materi al
characteristics being neasured. Wen state of the art or other

consi derations make this provision inpossible or inpracticable, the
contractor shall nmaintain a list of those exceptions, and they shall be
avail able for revi ew upon request.

8.17.4 Calibration Measurenent Processes

Random and systematic errors in any calibration nmeasurenent process
shall not exceed 25 percent of the tolerance of the paraneter being
measured. Wen state of the art or other considerations nake this
provi sion inpossible or inpracticable, the contractor shall maintain a
list of those exceptions, and they shall be available for review upon
request.
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8.18 STAMP CONTROL SYSTEM

The contractor shall establish and maintain a docunented stanp contro
systemthat provides the follow ng:

a. Stanps, decals, seals, and paints shall conply with the criteria
of paragraph 6.2.4 and shall show that products have undergone
source and receiving inspection, in-process fabrication and
i nspection, end-itemfabrication, inspection and storage, and
shi prent .

b. Stanps shall be traceable to the individual responsible for their
use, and records shall be maintained to identify the individual.
Fabrication (manufacturing) and inspection stanps shall be of
di fferent designs.

c. Stanmps shall be applied to records to indicate the fabrication or
i nspection status of the products.

8.19 SAMPLI NG PLANS

Sanmpling plans may be used when inspections or tests are destructive or
when data, inherent characteristics, or noncritical application of a
product permits a reduction in inspection or testing. Such plans shal
not jeopardize quality, reliability, or design intent. M L-STD 105
(Appendi x A) shall be used for establishing the sanpling plan

requi rements. The sanpling plan shall provide an average quality |eve
that is appropriate to the reliability requirenents of the project.
Sanpling plans shall be identified in the applicable inspection
procedures.

8.20 TRAI NI NG AND CERTI FI CATI ON FOR MANUFACTURI NG AND | NSPECTI ON
PERSONNEL

8.20.1 Training

The contractor shall use trained personnel for inplenenting the

per f ormance assurance program and processes control. Training programns
shal | be devel oped, docunented, inplenented, and mai ntai ned for
personnel who may have an effect on or who are responsible for
reliability and quality.

8.20.2 Certification and Recertification of Personnel

a. Certification--Contractor personnel who control selected
processes or perform sel ected operations such as sol dering,
nodul e wel di ng, potting, encapsul ation, and radi ography shall be
certified on the basis of evidence of conpetence that includes
training and testing.

b. Recertification--Contractor personnel shall be recertified if
they fail to performsatisfactorily in producing products or
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services, if changes occur in techniques or required skills, or
if their work experience as established for the process or
operation is interrupted. Recertification shall require
retesting of the individual to denonstrate proficiency. Per sons
who fail the retest shall not performthe tasks until they
receive additional training and proficiency has been
denonstr at ed.

8.20.3 Records

Records shall be maintained of the training, testing, certification, and
recertification status of personnel.

8.21 HANDLI NG STORAGE, PRESERVATI ON, MARKI NG LABELI NG PACKAG NG
PACKI NG, AND SHI PPl NG

The contractor shall wite and inplenent procedures for the handling,
storage, preservation, marking, |abeling, packagi ng, packing, and

shi pping of all products. These procedures shall be submtted in
accordance with Appendi x C and shall inplenment the requirenents of NHB
6000. 1 (Appendix A) and the follow ng paragraphs.

8.21.1 Handling

The protection of products during the life of the program shall be

achi eved through the use of handling equi pnent and techni ques that have
been certified before use. Evidence of initial and periodic

proof -testing of handling equi pnent shall be naintained.

8.21.2 Preservation, Marking, Labeling, Packagi ng, and Packing

Products shall be stored, preserved, narked, |abel ed, packaged, and
packed to prevent deterioration, contam nation, or damage during al
phases of the program Stored and stocked itens shall be controlled in
accordance with docunented procedures and be subject to quality
surveillance as stated in paragraph 8.15. 3. 4.

8.21.3 Shipping
Prior to shipping, the contractor shall ensure that:

a. Fabrication, inspection, and test operations have been conpl eted
and accept ed.

b. Al products are identified and marked in accordance with
requirements.

c. The acconpanyi ng docunentation (contractor's shipping and
property accountable form has been reviewed for conpleteness,
identification, and quality approvals.
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d. Evidence exists that preservation and packagi ng requirenents have
been conplied with.

e. Packaging and marki ng of products, as a mininmum conply with
Interstate Conmerce Commi ssion rules and regul ati ons and are
adequate to ensure safe arrival and ready identification at their
desti nati on.

f. The |l oading and transporting nethods are in conpliance with those
designated in the shipping docunents.

g. Integrity seals have been placed on shipping containers.

h. In the event of unschedul ed renoval of a product fromits
contai ner, the extent of reinspection and retest shall be as
authorized by Metsat or its representative.

i. Special handling instructions for receiving activities are
provi ded where appropriate.

The contractor's quality assurance organi zation shall verify prior to
shi prrent that the above requirenments have been net. QA shall sign off
appropriate shi ppi ng docunents to provide evidence of this verification.
8. 22 GOVERNVMVENT PROPERTY CONTRCL

8.22.1 Contractor's Responsibility

In accordance with the provisions of the contract, the contractor shall
be responsible for and shall account for all property supplied by the
Government, including governnment property that may be in the possession
or control of a supplier. The contractor's responsibility shal

i nclude, but not be limted to, the follow ng:

a. Upon receipt, exam nation of products to detect danmage that may
have occurred in transit.

b. Inspection for quantity, conpleteness, proper type, size, and
grade as specified in the shipping docunents.

C. Provision for the protection, maintenance, calibration, periodic
i nspection, segregation, and controls necessary for preventing
damage or deterioration during handling, storage, installation,
or shi pnent.

d. Miintenance of records that include:

(1) Identification of the property

(2) Location of the property
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(3) Dates, types, and results of contractor inspections, tests,
and ot her significant events

e. Any functional tests on the product that are directed by the
Met sat Project Ofice.

8.22.2 Unsui t abl e Governnent Property

The property shall be processed in accordance with government procedures
and paragraph 8.13. The property shall not be dispositioned, repaired,
rewor ked, replaced, or in any way nodified unless such action is

aut hori zed by the contract or by the contracting officer in witing.

8. 23 GOVERNVENT ACCEPTANCE

Bef ore acceptance by Metsat, contractor quality assurance personnel
shall ensure that deliverable contract end-itens, including the
Accept ance Data Package, are in accordance with contract requirenents.
A copy of the data package shall be submtted to Metsat in accordance
wi th Appendix C, and a copy shall acconpany each end item
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9. CONTAM NATI ON CONTROL REQUI REMENTS

9.1 APPLI CABI LI TY AND DEFI NI TI ONS

This section provides requirenents for neeting the contanm nation contro
needs of a project; it is applicable to the instrunent and its el ements.
Contam nants are defined as those materials, either at a nolecular or a
particul ate | evel, whose presence degrades nission perfornmance.

9.2 CONTAM NATI ON ALLONANCE

As a basis for contamination control activities, the contractor shal
establish a contam nation all owance for performance degradati on of
contam nati on-sensitive hardware such that, even in the degraded state,
the hardware will neet its mssion objectives. The allowance and the
rationale for its selection shall be delineated in the CCP and shal
serve as a basis for the nmeasures to be taken to control contam nation.

9.3 CONTAM NATI ON CONTROL

The contractor shall delineate in the CCP the nmeasures to be taken for
controlling contamination so that the contam nation all owance
established in paragraph 9.2.1 is not exceeded and for the purpose of
verifying that the performance degradation |inits established under
paragraph 9.2.1 have not been exceeded. The neasures shall include the
i mpl ementing and control ling docunentation that describes the nethods
for neasuring and maintaining the I evels of cleanliness required during
t he various phases of the hardware lifetine. The docunentation shall
include criteria for defining out-of-control conditions and ways of
dealing with them The CCP shall contain anal yses that show how the
controls will result in neeting the contam nation all owance and such
verifications as are necessary for denonstrating that the perfornance
degradation limts have not been exceeded.

The CCP shall include, in a separate section, those contam nation
controls to be exercised in preparing the thernal-vacuum chanber and the
necessary fixtures and stinmuli for systemlevel tests. It shall also

i nclude those operational procedures that will be followed to mninze

t he contam nati on hazard, from punpdown through return to anbi ent
conditions. Test phases that represent contam nation hazards and the
approaches to be taken to mnimze these hazards shall be addressed.
Pretest neasurenents, nonitoring nmethods to be used during the test, and
post-test neasurenents for verifying that contam nation criteria have not
been exceeded shall be discussed. Contingency plans dealing with the
possibility that contam nation criteria are exceeded shall be included.

To the extent necessary to neet m ssion requirenents; major wring
har nesses and thermal bl ankets shall be baked-out.
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Because they can be a source of contam nation, special consideration
shall be given to naterials and equi pnent used in cleaning, handling,
and packagi ng flight hardware.
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10. SOFTWARE ASSURANCE REQUI REMENTS

10.1 GENERAL REQUI REMENTS

The contractor shall establish an organi zed program of software assurance
that includes perfornance verification, quality assurance, configuration
managenent verification, and nonconformance reporting and corrective
action. The programshall be coordinated with the hardware and systens
oriented program established to nmeet the requirenents of the rest of this
docunent. Data deliverable to Metsat are listed in

Appendi x C.

The devel oper shall provide to Metsat nonthly reports of assurance
actions taken so as to be conpliant to the provided SPAIP. This report
shall be part of the Monthly Performance Assurance Status Report
(paragraph 1.5).
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APPLI CABLE DOCUMENTS

Par agr aph Docunent Avai | abl e
No. No. Title From
Section 1
1.1 NHB 5300. 4 Reliability Program See Note 4
(1A Provi sions for

Aeronautical and Space
System Contractors

1.1 NHB 5300. 4 Qual ity Program Provi sions See Note 4
(1B) for Aeronautical and Space
System Contractors

Section 2
2.5 S-311-98A Qui del i nes for Conducting Met sat
a Packagi ng Revi ew Pr oj ect
Ofice
Section 4
4.1 WBMCR 127-1 Western Space and Mssile Met sat
Center Safety Requirenents, Pr oj ect
Range Safety Regul ati ons Ofice
4.1 M L- STD- 1574A System Safety Program for See Note 4
Space and M ssile System
Section 5
5.2 GSFC PPL 21 GSFC Preferred Parts Lists Met sat
Pr oj ect
Ofice
5.2.2 GSFC 311-INST- EEE Parts Sel ection, Screening,
01 and Qualification
5.2.6 S-311-M 70 Gui del i nes For Destructive Met sat
Physi cal Anal ysis Pr oj ect
Ofice
A1
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Par agr aph
No.

Section 6

6.2.1

Docunent

None

T™ 82275*
(GSFC Mrr.
No. 755-013)

TVB2276*
(GSFC Mr .
No. 313-003)

N- 75- 24848*
( SP- 3094)

N- 80- 30441*
( NASA
RP- 1061)

NASA/ JSC
09604/ MSFC
HDBK 527

JSC 09604

w th Addendum

1

ASTM E595-77

* NTIS (Note 6) Accession Nunbers:

Title

GSFC Materials Tips for
Spacecraft Applications

Quality Features of
Spacecraft Ball-Bearing
Syst ens

An Eval uation of Liquid
and Grease Lubricants for
Spacecraft Applications

Spacecraft Materials
Qui de

An CQut gassi ng Data
Conpi | ati on of Space-
craft Materials

Conpi l ation of Volatile

Condensabl e Materials Data

of Nonnetallic Materials

Li st of Materials that
Meet JSC Vacuum Stability
Requi rement s

St andard Test Met hod for
Total Mass Loss and

Col | ected Vol atil e Con-

densabl e Material from

Qutgas in a Vacuum

Envi r onnent

individually from NTI'S by these nunbers.

A-2

Avail abl e
From

Met sat
Pr oj ect
Ofice

See Not e

See Not e

See Not e

See Note

See Not e

See Note

See Note

Docunment can be ordered
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Par agr aph
No.

Section 8

8.5.8

8.10.3

8.10.3
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Docunent

MSFC- STD- 655
NHB 5300. 4
(3A-1)

NHB 5300. 4
(30

NHB 5300. 4
(3H)

NHB 5300. 4
(31)

NHB 5300. 4
(3J)

NHB 5300. 4
(3K)

M L- P-55110D

NASA RP 1161

M L- STD- 45662
Notice 3

M L- STD- 105D
Notice 2

NHB 6000. 1C

Title

Standard Wld Filler
Metal, Control of

Requi rements for Sol dered

El ectrical Connections
Requi renments for Inter-
connecting Cabl es, Harness,

and Wring

Requi renents for
Crinping and Wre
W ap

Requi renents for
Printed-Wring Boards

Requi rements for Confornal
Coati ng and Staki ng of
Printed-Wring Boards and
El ectroni c Assenblies

Desi gn Requirenments for
Rigid Printed-Wring Boards
and Assenblies

Ceneral Specification for
Printed-Wring Boards

Eval uation of Multil ayer
Printed-Wring Boards
by Metal | ographi ¢ Techni ques

Cal i bration System
Requi renent s

Sanpl i ng Procedures and
Tabl es for Inspection
by Attributes

Requi renments for

Packagi ng, Handling, and
Transportation

A-3

Avail abl e
From

See Not e

See Note

See Not e

See Not e

See Not e

See Note

See Not e

See Not e

See Not e

See Note

See Not e

See Not e



Par agr aph Docunent Avai | abl e
No. No. Title From

Section 9

9.2 FED- STD- 209B Federal Standard C ean See Note 5
Room and Wbrk Station
Requi rements Controll ed
Envi r onnent

NOTES (Sour ces):

1. NASA/ Lyndon B. Johnson Space Center, Publication Control Ofice,
Houst on, TX 77058.

2. NASA/ Scientific and Technical Information Facility, P.O Box 8757,
BW Airport, NMD 21240.

3. NASA/John F. Kennedy Space Center, Publication Control Ofice,
Kennedy Space Center, FL 32899.

4. Superintendent of Docunents, U S. Governnment Printing Ofice,
Washi ngton, D.C. 20402.

5. Department of the Navy, Naval Publications and Forns Center, 5801
Tabor Avenue, Phil adel phia, PA 19120.

6. National Technical Information Service, Springfield, VA 22161.

7. NASA/ George C. Marshall Space Flight Center, Marshall Docunentation,
Huntsville, AL 35812.

8. Anmerican Society for Testing Materials, 1916 Race Street,
Phi | adel phia, PA 19103.
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GLOSSARY

Accept ance Tests--The process that denonstrates that hardware is
acceptable for flight. It also serves as a quality control screen for
detecting deficiencies and normally for providing the basis for delivery
of an itemunder ternms of a contract.

Assenbl y-- A functional subdivision of a conmponent, consisting of parts
or subassenblies that performfunctions necessary for the operation of
t he conponent as a whole (e.g., a power anplifier and gyroscope).

Audit--A review of the contractor’s or subcontractor’s docunentati on or
hardware to verify that it conplies with project requirenents.

Box, El ectronic--See “Conponent.”

Col l ected Vol atil e Condensable Material (CVCM--The quantity of
outgassed natter froma test specinmen that condenses on a coll ector
mai ntai ned at a specific constant tenperature for a specified tine.
CVCM i s expressed as a percentage of the initial specinen mass.

Conponent -- A functional subdivision of a subsystem and generally a

sel f-contai ned conmbination of itens performng a function necessary for
t he subsysteni s operation (e.g., transmitter, gyro package, actuator,
nmotor, and battery).

Confi guration--The functional and physical characteristics of parts,
assenbl i es, equi pnment of systens, or any conbination of these that are
capable of fulfilling the fit, form and functional requirenents defined
by performance specifications and engi neering draw ngs.

Configuration Control --The systematic eval uati on, coordi nation, and
formal approval / di sapproval of proposed changes and inplenmentation of al
approved changes to the design and production of an item the
configuration of which has been formally approved by the contractor, the
purchaser, or both.

Confi gurati on Managenent --The systematic control and eval uati on of al
changes to baseline docunentation and subsequent changes to that
docunentation that define the original scope of effort to be
accompl i shed (contract and reference docunentation) and the systematic
control, identification, status accounting, and verification of al
configuration itens.

Derating--The reduction of the rating of a device to inprove reli-
ability or to permt operation at high amnbi ent tenperatures.
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Desi gn Specification--Generic designation for a specification that

descri bes functional and physical requirenments for an article, usually at
t he conponent | evel or higher levels of assenbly. Inits initial form
the design specification is a statenent of functional requirenments with
only general coverage of physical and test requirenents. The design
specification evolves through the project life cycle to reflect
progressive refinements in performance, design, configuration, and test
requirements. In many projects, the end-item specifications serve al

t he purposes of design specifications for the contract end-itens. Design
specifications provide the basis for technical and engi neeri ng managenent
control

Desi gnat ed Representative--An individual (such as a NASA pl ant
representative), firm(such as assessment contractor), Departnent of

Def ense (DOD) plant representative, or other governnent representative
desi gnated and authorized by NASA to performa specific function. As
related to the contractor's effort, this function may include eval uati on,
assessnent, design review participation, and review approval of certain
documents or actions.

Destructive Physical Analysis (DPA)--An internal destructive exam nation
of a finished part or device to assess design, workmanshi p, assenbly, and
any ot her processing associated with fabrication of the part.

Di scr epancy--See “Nonconf or mance.”

El ectromagnetic Conpatibility--The condition that prevails when various
el ectronic devices are perforning their functions according to design in
a common el ectromagneti c environment.

El ectromagnetic Interference (EM)--El ectromagneti c energy that
interrupts, obstructs, or otherw se degrades or limts the effective
performance of electrical equipnent.

El ectromagneti c Suscepti bility--Undesired response by a conponent,
subsystem or systemto conducted or radi ated el ectromagneti ¢ emi ssions.

End-to- End Tests--Tests perforned on the integrated ground and fli ght
system including all elements of the instruments, its control,
comuni cati ons, and data processing to denonstrate that the entire
systemis operating in a manner that will fulfill all m ssion

requi rements and obj ecti ves.

Fai | ure--See “Nonconformance.”

Fail ure Mbdes, Effects, and Criticality Analysis (FMECA)--Study of a
system and working interrelationships of its elements to determ ne ways
in which failures can occur (failure nodes), the effects of

each potential failure on the systemelenment in which it occurs
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and on other system el enents, and the probable overall consequences
(criticality) of each failure node on the success of the systenis
mssion. Criticalities are usually assigned by categories, each category
being defined in terms of a specified degree of |oss of mission

obj ectives or degradation of personnel safety.

Functi onal Tests--The operation of a unit in accordance with a defined
operational procedure to determni ne whether performance is within the
specified requirenents.

Har dware--As used in this docunent, there are two nmajor categories of
hardware as fol |l ows:

1. Prototype Hardware--Hardware of a new design; it is subject to a
design qualification test program it is not intended for flight.

2. Flight Hardware--Hardware to be used operationally in space. It
i ncludes the follow ng subsets:

a. Protoflight Hardware--Flight hardware of a new design; it is
subject to a design qualification test program

b. Foll ow on Hardware--Flight hardware built in accordance with a
design that has been qualified either as prototype or as
protoflight hardware; followon hardware is subject to a
flight acceptance test program

c. Spare Hardware--Hardware whose design has been proven in a
design qualification test program it is subject to a flight
acceptance test programand is used to replace flight
hardware that is no | onger acceptable for flight.

d. Reflight Hardware--Flight hardware that has been used
operationally in space and is to be reused in the sane way;
the verification programto which it is subject depends upon
its past perfornmance, current status, and the upcom ng
nm ssi on.

| nspection--The process of measuring, exam ning, gauging, or otherw se
conmparing an article or service with specified requirenents.

I nstrunent -- A subsystem consi sting of sensors and associ at ed hardware
for maki ng neasurenents or observations in space.

Mar gi n- - The anmount by whi ch hardware capability exceeds requirenents.
M ssion Al l owabl e Tenperatures--The m ssion allowable tenperature limts

shal | enconpass those tenperatures experienced during the m ssion and
during system | evel thermal bal ance testing.
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The rel ati onshi p between m ssion all owabl e, acceptance, and quali -
fication tenperatures is as follows:

+10°C
+5°C ‘
QUALI FI CATI ON QUALI FI CATI ON
M SSI ON ALLOMBLE TEMPERATURES TEMPERATURES
AND ACCEPTANCE (ACTI VE ( PASSI VE
TEMPERATURE LIM TS THERVAL THERVAL
CONTRQL) CONTRQL)
-5°C
-10°C

Moni tor--To keep track of the progress of a performance assurance
activity; the nonitor need not be present at the scene during the entire
course of the activity, but he will review resulting data or other
associ at ed docunentation. (See “"Wtness.")

Nonconf or mance-- A conditi on of any hardware, software, material, or
service in which one or nore characteristics do not conformto
requirements. As applied in quality assurance, nonconformnmances fal
into two categories:

1. Discrepancy --A discrepancy is a departure from specification
that is detected during inspection or process control testing,
etc., while the hardware or software is not functioning or
operati ng.

2. Failure--Afailure is a departure fromspecification that is
di scovered in the functioning or operation of the hardware or
sof t war e.

Part--A hardware el ement that is not normally subject to further
subdi vi si on or disassenbly wi thout destruction of designed use.

Performance Verification--Determning by test, analysis, or a conbination
of the two that the instrunment or elenent can operate as intended in a
particular mission; this verification includes ensuring that the design
of the instrunment or elenent has been qualified and that the particul ar
item has been accepted as true to the design and ready for flight

operati ons.

Pr ot ot ype Hardwar e--See “Hardware.”

B- 4

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that this is the correct version before use.




Qualification--The process of denonstrating that a given design and
manuf act uri ng approach will produce hardware that will neet al
performance specifications when subjected to defined conditions nore
severe than those expected to occur during its intended use.

Redundancy (of design)--The use of nore than one independent neans of
accompl i shing a given function

Repair--The article is to be nodified by established (custoner approved
when required) standard repairs or specific repair instructions that are
designed to nake the article suitable for use but that will result in a
departure fromthe origi nal specification

Rewor k- - Return for conpl etion of operations (conplete to drawing). The
article is to be reprocessed to conformto the original specifications
or draw ngs.

Simlarity, Verification By--A procedure of conparing an itemto a
simlar one that has been verified. Configuration, test data,

application, and environnment should be evaluated. It should be
determ ned that design differences are insignificant, that environnmenta
stress will not be greater in the new application, and that manufacturer

and manufacturing nethods are the sane.

Singl e-Point Failure--A single elenent of hardware, the failure of which
should result in loss of mssion objectives or hardware as defined for
the specific application or project for which a single-point failure
anal ysis is perforned.

Spacecraft--An integrated assenbl age of subsystens designed to performa
specific mssion in space.

Subassenbl y-- A subdi vision of an assenbly (e.g., wire harness and | oaded
printed-circuit boards).

Subsystem - A functional subdivision of an instrunent consisting of two
or nore conponents (e.g., attitude control, electrical power, and
communi cati ons subsyst ens).

Thermal Bal ance Test--A test conducted to verify the adequacy of the
thermal design and the capability of the thermal control systemto
mai ntain thermal conditions within established mssion limts.

Total Mass Loss (TM.)--Total mass of naterial outgassed from a specinmen
that is maintained at a specified constant tenperature and operating
pressure for a specified tine. TM is expressed as a percentage of the
initial specinmen nass.
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Vi br oacousti cs--An envi ronnent i nduced by high-intensity acoustic noise
associ ated with various segnents of the flight profile; it manifests
itself throughout the instrument in the formof directly transmtted
acoustic excitation and as structure-borne random vibration excitation.

W tness--A personal on-the-scene observation of a perfornance assurance
activity with the purpose of verifying conpliance w th project
requirements (See “Monitor.”)
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DELI VERABLE DATA AND GSFC RESPONSE

1. Del et e
2. Del et e

3. DOCUMENTS TO BE SUBM TTED

The followi ng docunentation shall be provided in accordance with the
specified reference:
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ltem

w

© o &

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Docunent
Moved to SOW Sect
a. Delete

b. Conbined with nonthly of SOWSect B Item No. 51C

DELI VERABLE DATA AND GSFC RESPONSE

Ref .
No.

B Item No. 52C

(Conbi ne with nonthly)

c. Myved to SOW Sect

d. Mved
e. Mved
Moved to
Moved to
Moved to
Moved to
Moved to
Moved to
Moved to
Moved to
Del ete

Del ete

Del ete

Del ete

Moved to
Moved to
Moved to
Moved to
Conbi ned
Moved to
Moved to
Conbi ned
Moved to

Moved to

to SOW Sect
to SOW Sect

SOW Sect
SOW Sect
SOW Sect
SOW Sect
SOW Sect
SOW Sect
SOW Sect
SOW Sect

SOW Sect
SOW Sect
SOW Sect
SOW Sect

B
B

B
B
B
B
B
B

B
B
B

Par a.

B Item No. 52C

B Item No. 52C

B Item No. 52C

Item

Item

Item

Item

Item

Item

Item

Item

Item

Item

Item

Item

No.

with Item No. 26C

SOW Sect
SOW Sect
with CDR
SOW Sect
SOW Sect

B Item No.

B I tem No.

B Item No.

B Item No.

& 6 686868 ¢

& & 86 ¢

53C
54C
55C
56C
57C
58C
59C
60C

23C
62C
51C
62C

63C
64C

65C
66C

G2

Action
Requi r ed
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24. Conbined with nmonthly of SOWSect B Item No. 17C
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Ref . Para. Del i very

ltem Docunent No. Dat e
25, Del et ed
26. Conbined with nmonthly of SOWSect B Item No. 51C
27. Conbined with nmonthly of SOWSect B Item No. 51C
28. Moved to SOV Sect B Item No. 67C
29. Conbined with nmonthly of SOWSect B Item No. 51C
30. Conbined with nmonthly of SOWSect B Item No. 51C
31. Conbined with nmonthly of SOWSect B Item No. 51C
32. Conbined with nmonthly of SOWSect B Item No. 51C
33. Moved to SOW Sect B Item No. 68C
34. a. Mved to SOV Sect B Item No. 23C

b. Mved to SOV Sect B Item No. 20C

c. Mved to SOV Sect B Item No. 65C

d. Mved to SOV Sect B Item No. 68C

e. Mved to SOV Sect B Item No. 46C

f. Mved to SONSect B Item No. 60C

g. Moved to SON Sect B Item No. 68C

h. Mved to SOV Sect B Item No. 68C

i. Mved to SON Sect B Item No. 46C
35. Moved to SOW Sect B Item No. 70C
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ENVI RONMENTAL TEST REQUI REMENTS

1. DESI GN QUALI FI CATI ON TESTS

Any nodifications to the present design shall be subjected to the
following qualification | evel environnental tests.

The unit is to be operated during these tests in a manner sinulating
actual operation during the various flight stages and nust neet al
speci fied performance criteria during these tests. The use of any
environnmental facility other than those at the contractor (s own pl ant
requires prior approval in witing fromthe Technical Oficer.

1.1 DESI GN QUALI FI CATI ON ACCELERATI ON TEST ( STATI C LOAD)

An accel eration test shall be conducted where 13. 8g | ongi tudi nal and
3.Qg lateral loads shall be applied simultaneously first in the +Z and
+X then in the +Z and +Y direction (spacecraft coordi nates) for one
mnute. The test nmethod nay be either static |oad, centrifuge, or sine
dwel | at a nonresonant frequency. The unit nust be in flight
configuration

1.2 DESI GN QUALI FI CATI ON ACCELERATI ON TEST ALTERNATI VE
In lieu of the acceleration test previously specified, a sinusoidal test

may be substituted. The hardware shall be subjected to the foll ow ng
| evel s in each of three orthogonal axes:

Z-Z: Thrust axis, as applicable to the instrunment as
install ed on spacecraft

X-X and Y-Y: Per pendi cul ar to Z-Z and defined as the
I nstrunent X-X and Y-Y axes

SBW Qual i fication Level Sine Test
(Sensor and El ectronics)

X AXi s Y AXis Z Axis
Speci fi - Speci fi - Speci f - Sweep
Frequency Hz cation cation cation Rat e
5-70 4. 5* 5. 0* 4. 0* 4 Cct./mn
70- 200 1.5 2.5 1.0
D1
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*Di spl acenent Limted to 0.5 in double anplitude
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SBW Sensor Qualification Level Random Test
(X and Y Axes)
Frequency Power Spectr al
Range (Hz) Density (g? Hz) G RVB Dur ati on
20-75 0.011
75-150 +10 dB/ Cct .
150- 310 0.11 7.1 1 mn/axis
310- 350 -18 dB/ Cct .
350- 500 0. 05
500- 2, 000 -7 dB/ Cct .
SBWV Sensor Qualification Level Random Test
(Z Axis)
Frequency Power Spectr al
Range (Hz) Density (g? Hz) G RVB Dur ati on
20-75 0. 005
75-150 +10 dB/ Cct. 5.9 1 mn/axis
150- 500 0. 05
500- 2, 000 -7 dB/ Cct .
D3
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SBUV El ectronics Qualification Level Random Test*

Fr equency Power Spectr al
Range (Hz) Density (g°® Hz) G RVB Dur ati on
20-75 0.011
75-150 +10 dB/ Cct.
150- 500 0.11 8.8 1 mn/axis
500- 2, 000 -7 dB/ Cct .
*All axes

1.3 SHOCK TEST

The shock spectrum pul se, or conplex transient, as shown in Figure D1,
shall be applied along the three najor axes of the test itens.

1.4 LAUNCH PHASE PRESSURE PROFI LE

The SBUV/ 2 shall be designed such that, when subjected to the

envi ronment shown in Figure D-2, no adverse conditions which may affect
performance shall result. An actual test is required if analysis does
not indicate sufficient margin of safety.

1.5 ACOUSTI C TEST REQUI REMENTS

The spacecraft with its payload, as part of its environnmental testing
sequence, shall be exposed to the acoustic |levels shown in Table D-I.
During launch, a simlar environnent is expected inside the shroud.

The specified instrument random vibration | evels are based upon the above
acoustic levels, which are coupled with and conducted through the
spacecraft structure and finally nechanically transmtted to the
instrunents. Since the random | evels envel ope the transmtted acoustic

| evels, there is no requirenent for acoustic testing of the instrunents.

The contractor should review his instrunent for |arge area/l ow nmass
conmponent s whi ch woul d be exposed to and could be affected by direct
acoustic energy. Such instrunent components rmay require an acoustic
test to ensure adequate performance.
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Figure D-1. Design Qualification Shock Spectrum
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Tabl e D-|

TITAN |1 Launch Acoustic Levels (Internal)
1/3 COctave Band 1/3 Cctave Band
Cent er Frequency Sound Pressure Leve
(Hz) (dB)
Qualification Accept ance
40 120.5 117.5
50 123 120
63 125 122
80 126.5 123.5
100 128. 2 125.2
125 130 127
160 131.5 128.5
200 133 130
250 133.8 130. 8
315 134.5 131.5
400 134. 75 131.75
500 134 131
630 133 130
800 130.5 127.5
1, 000 128 125
1, 250 125.5 122.5
1, 600 122.5 119.5
2, 000 119 116
2,500 116 113
3, 150 113 110
4,000 109 106
5, 000 106 103
6, 300 102 99
8, 000 98 95
10, 000 95 92
Overal |l SPL 142.5 139.5
Test Duration 1.0 mnute 1.0 mnute
SPL Reference - 0.0002
dynes/ cnf

1.6 THERVAL VACUUM QUALI FI CATI ON TEST

The SBUV/ 2 protoflight instrument or subassenblies shall be subjected to
a thermal vacuumtest in which the pressure is 1 x 10° torr or |ess and
the test tenperature profile is shown in Figure D-3. The unit will be in
t he I aunch phase node for punp down and in the mssion node for all other
phases of this test. The tenperature extrenes shall be 10°C nore severe
than the tenperature extrenes expected during worst case orbit as
measured at the instrunment base plate. In this case, these tenperatures

are -10°C and +40°C.
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The tenperature extrene shall not be extended in any case beyond these
limts as tolerances in the thermal vacuumtest procedure. The
instrunent is required to operate over this tenperature range and survive

but need not operate, radionetrically, within specification below 0°C or

above +30°C as neasured at the baseplate, unless the contractor’s therma
design requires it. During tenperature transitions the rate change in

tenperature shall not exceed 10°C per hour or |ess than 5°C per hour.

2.  FLI GHT ACCEPTANCE TESTS

The flight nodel instruments shall be subjected to the follow ng flight
acceptance level environmental tests. Except where noted, the units nust
meet all specified performance criteria during these tests. The

instrunents are to be operated during these tests in a nmanner simulating
actual operation during the various flight stages

2.1 FLI GHT ACCEPTANCE VI BRATI ON TEST

The hardware shall be subjected to the following vibration levels in
each of three orthogonal axes.

SBW Flight Acceptance Level Random Test**

Fr equency Power Spectr al

Range (Hz) Density (g Hz) G RVB Dur ati on
20-75 0. 005
75-150 +10 dB/ Cct . 5.9 1 min/axis
150- 500 0.05

500- 2, 000 -7 dB/ Cct .

**Sensor and el ectroni cs nodul es
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2.2 SHOCK TEST

The shock spectrum pulse, or conplex transient as shown in Figure D4
shall be applied once along the three major axes of the test itens.

2.3 THERVAL VACUUM ACCEPTANCE TEST REQUI REMENTS

The S8UV/ 2 flight units shall be subjected to a thernal vacuumtest in
which the pressure is 1 x 10° torr or less and the test tenperature
profile is as shown in Figure DD5. The unit will be in the | aunch phase
node for punp down and in the mssion node for all other phases of this
test.

During tenperature transitions the rate of change in tenperature shal

not exceed 10°C per hour or be less than 5°C per hour. The instrunent is
required to operate within specification over this tenperature range.

Ther nocoupl es or thermistors shall be attached to the unit in sufficient
nunbers to measure the nmaxi num and m ni mum structural tenperatures as
wel |l as those critical tenperatures required for calibration purposes and
survival. The control point of the test for conformance to the
specification shall be based upon the thermal instrunentation of the
basepl ate. This instrunentation shall not invalidate the true nature of
the thermal environment being neasured.

2.3.1 Shutdown and Restart Tests

System shutdown and restart in orbit shall be sinulated. At the extrene
t hermal vacuum tenperature pl ateaus, the instrunment shall be shut down
and tenperature allowed to stabilize before the instrunent is restarted
Once all tenperatures are stabilized, the unit will be restarted and
warmup tinme nmeasured. Care nust be taken to ensure that the instrunent
does not go below the m ninmum al |l owed tenperature during tenperature
stabilization at the | ow tenperature plateau.

2.3.2 Vacuum Envi ronnent

For all thermal vacuumtesting, the vacuum environnment shall be oil free
(i.e., oil diffusion punps shall not be used).
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APPENDI X E

PREVI QUSLY QUALI FI ED AND FLOMWN
HARDWARE | MPLEMENTATI ON REQUI REMENTS
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PREVI QUSLY QUALI FI ED AND FLOWN
HARDWARE | MPLEMENTATI ON REQUI REMENTS

The follow ng table establishes the requirenents for data to be
subnitted for approval of previously qualified and fl own hardware for

use on these instrunents.

| TEM

1. Requirenents comparison with

t hese instrunments

1.1 Perfornmance
1.2 Design

1.3 Interface

1.4 Design Margin

1.5 Environnent al

1.6 Reliability

2. Hardware Manufacturer
2.1 Oiginal

2.2 Proposed for these
i nstrunents

3. Flight Hstory
3.1 Previous Program
3.2 Dates

4. Proposed changes from
previ ous use

4.1 Parts Program

ACTI ON

Summari ze critical and
maj or paraneters

Conpar e specified design
margin to instrunment
requi rements

Conpare the specified

| evels to the instrunent
requi rements

Conpare mission life

requirements to instrument
requi rements

Nane/ Locati on

Nane/ Locati on

Nane

FI i ght Dates

Li sting of all changes
proposed for instrunents
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| TEM ACTI ON

4.2 Material Program As-built materials and
process list with the
Pr oposal

4.3 Contam nation Control Cont am nation | evel s and

verification neasurenents
fromas-built instruments
wi th Proposal
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CLARI FI CATI ON ADDENDUM
TO
PERFORVANCE ASSURANCE REQUI REMENTS
FOR THE
NOAA - K THROUGH - M
SCLAR BACKSCATTER ULTRAVI OLET
SPECTRAL RADI OVETER | NSTRUMENT
M2DI FI CATI ON 2

( SBUV/ 2)

GSFC- S- 480- 32

JUNE 1988
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10.

Par agr aph

Par agr aph

Par agr aph

Par agr aph

Par agr aph

Par agr aph

1.

Par agr aph

Par agr aph

Par agr aph

Par agr aph

=©o

.12:

. 14:

For the purposes of this contract the
PAI P docunent ation submitted with and
referenced in BASD s proposal neets al
of the requirenents of this paragraph

Same as paragraph 1.3.

Thi s paragraph only applies to hardware
not designed, fabricated or flown on
previous Tiros prograns.

For the purposes of this contract the
audi t program defined in the SBUV/ 2
Qual ity Assurance Pl an, B6802-3, neets
the requirenments of this paragraph

For the purposes of this contract BASD can
i npose the requirenments of this docunent
on its suppliers or certify that all
materials, parts and hardware procured
under the contract neet the flight

requi rements of the SBUV/ Tiros Program

For the purposes of this contract BASD
can audit the assurance activities of its
suppliers and subcontractors, or certify
that all procured itens neet the flight
requi rements of the SBUV/ Tiros Program

For the purposes of this contract al
document delivery requirenments are de-
fined in Attachment C to the contract.

Thi s paragraph does not apply to this
contract.

For the purpose of this contract the
requi rements of this paragraph do not
appl y: The SBUV/ 2 does not contain any
def i ned hazards.

The SBUV/ 2 program does not include any
delivered group support equi pnent used in
conjunction with postlaunch operation of
the instrument. Therefore, reference to
these and related itens does not apply to
this contract.
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11.

12.

13.

14.

15.

16.

17.

Par aqr aph

Par agr aph

Par agr aph

Par agr aph

Par agr aph

Par agr aph

Par agr aph

For the purposes of this contract use of
the SBUV/ 2 Test and Calibration Plan,
B6802-9, and approved test and cali bra-
tion procedures neets the requirenments of
this paragraph. 1In the event of a design
change sonme or all of these docunents may
need to be revised.

Sane as paragraph 3. 2.

For the purposes of this contract the
Speci fication Conpliance and Calibration
Dat a Book neets all of the requirenents
of this paragraph.

For the purposes of this contract the
requi rements of this paragraph can be net
by 50 hours of trouble free nornal

i nstrunent operation; i.e., operation of
the instrument in its normal orbital node
is sufficient. No special test sequences
are required.

A summation of the actual thermal vacuum
test tenperatures in the Specification
Compl i ance and Cali brati on Data Book
neets the reporting requirenents of this
paragraph. It is understood that the
normal T/V test environnent is totally
different fromorbital conditions;
therefore, T/V tenperature nodeling is
not required.

It is understood that thermal bal ance
testing was done on the EMJ. The re-
qui renents of this paragraph will be
i nposed only in the event of system
changes sufficient to invalidate the
previ ous anal yses and test.

Al of the requirenments cited in Section
4 can be net as follows:

a) By submitting revisions to the SBUV/2
Safety and Health Pl an, B6802-5, in
accordance with the docunent delivery
requirements of this contract, and
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18.
19.
20.
21.
22.

23.

24,

25.

26.

Del et ed
Del et ed
Del et ed
Del et ed
Del et ed

Par agraph 7.2.3.1:

Par agraph 7.2.3.2:

Par agraph 7. 3. 1:

Par agraph 7. 3. 4:

b) By providing a letter certifying that
the SBUV/ 2 instrunments do not contain:
Radi oacti ve sources, hazardous
pressure vessels, ionizing and
noni oni zi ng radi ati on sources, toxic
mat erial s, pyrotechnic devices,
expl osi ve charges or electrical
groundi ng provisions other than those
that are connected to the spacecraft
grounds.

Not e: shoul d any of these defined hazards
exist within the SBUV/ 2 or be added as a
result of future design changes, then the
requi rements of Section 4 nust be net.

For the purposes of this contract the
generation of design specifications is
requi red for changes only.

For the purposes of this contract review
and approval of all test procedures by
the PAE neets the requirenments of this
par agr aph.

For the purposes of this contract the
generation of FMECAs is required for
changed designs only.

The short termrepeatability of instru-
ment response is an instrument perfor-
mance requirenment and is nonitored and
trended by test procedures. Al other
data crucial to the instrunments perfor-
mance to the required limts are noni-
tored. For the nost part allowed changes
are limted to the one percent range, and
are anal yzed only to the extent necessary
to establish conpliance with the
perfornmance requirenents. The diffuser

al bedo neasurenent is also trended by
test procedures. For the purposes of
this contract data collection and anal yses
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27.

28.

29.

30.

31.

Par agraph 8. 9d:

Par agraph 8. 10. 1:

Par agraph 8. 10. 3:

Paragraph 8.13. 1. 3:

Paraqgraph 8. 13. 2. 1:

perforned in accordance with the Test and
Calibration plan , B6802-9, and approved

test procedures neets the requirenments of
t hi s paragraph.

For the purposes of this contract the
performance of chem cal and physi cal
tests on randomy sel ected exanpl es of
materials neets the requirenents of this
par agr aph.

For the purposes of this contract the

i nclusion of inspections, GSI and speci al
processes on the Cert |ogs, rather than on
the overall work flow (Vision) schedul es
neets the requirenents of this paragraph

For the purposes of this contract per-
form ng the fabrication and assenbly of
all items in accordance with the BASD
Process Specifications called out on the
itemdrawi ng(s) neets the requirenments of
t hi s paragraph.

An on-site Covernnment representative is a
menber of the MRB, and all MRB dis-
positions require approval and signature
of all menbers. Concurrence of the
on-site Governnent representative
constitutes Metsat approval. Delivery of
MRB di spositions to the Governnment on-
site representative(s), as requested,
constitutes delivery of the docunment to
Met sat and GSFC, and neets the docunent
delivery requirenents of this paragraph

Mal function Reports shall be witten

agai nst flight hardware only, and
generation of MRs shall comrence at the
board or subassenbly level at the first
power application follow ng confornma
coating of that board or subassenbly

el ectronic. Reference to a ground seg-
nment, ground equi prment or software refers
to ground equi pnent delivered with the

i nstrunent for use with the flight
hardware foll owi ng follow ng | aunch of

t hat hardware. AS SBUV/ 2 does not have
any ground equi pnent neeting these
specifications witing of MRs agai nst the
test equi prent or test software is not
required on this contract.
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32. Paragraph 8.15. 3. 4:

33. Paragraph 8. 21:

34. Paragraph 8.21.2:

35. Paragraph 8.22.2:

36. Paragraph 9. 2:
9.2.1:
9.2.2:

37. Paragraph 10. 1:

For the purposes of this contract
operation of bonded flight stores in
accordance with the foll owi ng BASD
procedures neets the requirements of this
par agraph: B6802-63, BO00OOP6. 05.

No conflict exists between this paragraph
and Article DI of the contract which
defines the specific requirenments. For

t he purposes of this contract use of BASD
docunents B6802-63, B6802-64, and SPS
2706, along with the contract references
neets the requirenents of this paragraph

Sanme as paragraph 8. 21.

For the purposes of this contract pro-
cessing of all flight hardware shall be
done in accordance w th paragraph 8.13.
Nor mal mai nt enance of the ground support
equi pnent and testing fixturing shall be
perforned in accordance with the con-
tract. Any repair, rework or replacenent
beyond nornmal mai ntenance shall require

t he concurrence of the Technical Oficer
Any repair or replacenent clearly outside
the scope of the contract requires witten
aut hori zation of the Contracting Oficer.

For the purposes of this contract use of
BASD docunents B6802-7 (SBUV/ 2 Cont ani -
nation Control Plan), B6802-63

(Contani nation Controls for the SBUV/ 2),
and SPS 2706 (C eaning and Handl i ng of
SBUV/ 2 Hardware) neets the requirenents
of this paragraph.

The SBUV/ 2 does not use flight software,
and the program does not provide ground
equi pnent to be used with the instrument
in orbit. Therefore, the requirenents of
this paragraph do not apply to this
contract. Test software will be main-
tai ned under configuration control and
changes are subject to Metsat approval
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APPENDIX G
APPROVED DEVIATIONS AND WAIVERS




Deviation/

CCR No. CCR Approved Date Section/ Description
Waiver No. Effectivity
SBUV-W-038 1527 12/14/99 8.10.3 [New Finger Ring configuration required longer diode leads than the old
S/N 004 configuration. Splice per BPS 2.58, Type I, Class 2, Method D. (See
Attachment A in CCR).
SBUV-W-039 1526 12/14/99 8.10.3 During rework, a motor wire was nicked. A replacement motor
S/N 004 installation would take many months to accomplish. Splice per BPS
2.58, Type I, Method A. (See Attachment A in CCR).
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